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ENGINEERING SOCIETIES AND ENGINEERING 
EDUCATION. 


BY IRA N. HOLLIS 


President, Worcester Polytechnic Institute. 


This paper has grown out of certain reflections on the 
relation of engineering societies to the training of men 
who will ultimately enter the profession and thus become 
eligible to membership. The subject is not limited to the 
establishment of student branches or affiliated societies of 
engineering at the universities. It has a much larger 
aspect. Up to this time, no engineering society has ful- 
filled its possibility in, relation to the training for the pro- 
fession. It is doubtful even if any society has done its full 
duty. Certainly none has ever taken advantage of a real 
opportunity in this period of changing education, changing 
ideals and changing methods in the industries. 

Broadly speaking there are three ways of getting into the 
engineering profession. 

1. As in the early part of the nineteenth century by ap- 
prenticeship and experience. It was called the school of 
‘“hard knocks’’ and if there had been an engineering pro- 
fession previous to 1825, that would have been the school. 
Through apprenticeship to some master was the natural road 
to all of the occupations that subsequently developed into 
professions. 

2. By graduation from a technical school or the engineer- 
ing department of a university. 

3. By training and education in the industry or through 
some other channel after leaving the ordinary public schools. 

A satisfactory classification would be most difficult as every 
individual] is more or less a law unto himself and he may have 
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had part in all three of these methods of becoming an engi- 
neer. In fact, before studying relations of societies to edu- 
cation, it will be useful to know how these societies are made 
up. The percentage of men becoming engineers through ap- 
prenticeship is growing less and less as the methods of engi- 
neering have crystallized into more and more a scientific 
tabulation through research and experiment. The older 
mechanical engineers will remember that in the early ’70s 
there were few books on their profession and the science was 
largely empirical. 
Our Societies are made up as follows: 





























__ Civil _ Mining Mechanical Electrical 

Honorary members.............. 3 15 9 6 
| RET a a pee 4,050 7,072 6,036 1,617 
Associate members .............. 4,789 2,360 
Junior members...............-. 492 2,791 
PIE ooo oa scanewesanens 167 621 687 9,224 
Junior associates ................ 787 
| RES A OO eee ed ere 10 498 
Corresponding members.......... 1 

WN csi ci vac teas aaihekion 9,512 8,495 11,883 11,345 

Estimated percentage graduated 

from college ..............-: 80% 80% 50% 50%, 





This is not intended to be exhaustive of all engineering 
societies in the United States and the figures are correct only 
up to April of this year. The four that are here mentioned 
have always had the education of their members as a prin- 
cipal function. This has been necessarily true and it has 
served to build up our profession into a real one. The ex- 
change of papers on the applications of science, the meetings 
for discussion, the consultation amongst members on special 
subjects, and in general the codperation of engineers in these 
societies for the information of the public and for enabling 
members to do their work better, is all educational. When 
the societies depart from that field into the more controversial 
subjects related to politics and government, they will cease 
to be of great value as engineering societies. Furthermore, if 
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their principal function ever becomes that of employment 
agencies for engineers or that of a union to increase salaries, 
they will surrender their most useful function, namely, to 
enable engineers to deserve more by the better service that 
they can render. These societies have a natural] alliance with 
educational institutions and they form the postgraduate 
courses for all engineers, every man of whom ought to belong 
to one of them. This does not mean that engineers ought 
not to take an interest in politics or in the many problems 
connected with government; in fact, it is a very good thing 
for local sections to be formed or for local engineering 
societies to discuss local needs. It has long been thought 
that the profession would be better off with one large engi- 
neering society split up into professional or geographical 
sections. That may be a sound theory but taking by and 
large the experience of the world, the engineers are really 
better served by close association with men who are occupied 
in the same field. As a matter of fact, one large engineering 
society would probably lack much of the educational value 
of the present professional societies and the country might 
stand to lose more than it would gain by the larger influence 
over government possessed through one great society. The 
only reason for considering this aspect of the case in this 
place relates to the influence that engineering societies may 
have over education and the place that these societies may 
occupy in assisting students to fit themselves better for their 
professions, 

Another question: while engineering has been defined, no 
society has apparently ever defined for its own use those who 
constitute the engineering profession. We know that the man 
who makes use of materials and forces of nature for doing 
man’s work, especially on a commercial scale, is an engineer. 
What name will describe the man who directs the work of the 
man who makes use of the materials and forces of nature? 
That has never been well studied out as shown by the 
kind of membership offered by our societies. 

In the Army, there are certain prejudices in favor of West 
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Point and we think of a West Pointer as a soldier, just as we 
think of the graduate from a technical school as an engineer, 
but the West Pointer who has completed a four year course 
is not the only soldier to fight. The majority of our officers 
during the World War came from civil occupations and be- 
came soldiers in a relatively short time. Many of our suc- 
cessful generals have not graduated from West Point and 
many of our officers have entered from the ranks without 
ever having gone to any school excepting their own home 
schools when they were boys. Is a graduate from an engi- 
neering school the only professional] engineer when so many 
thousands enter the industries by the other two roads? Our 
membership is constituted on lines that would make one think 
so. The definitions are entirely too technical and we have 
therefore resorted to division into grades. It is necessary 
only to speak of one of them because societies are more or 
less alike. In the Mechanical Engineers there are: 

1. The man who is an engineer or teacher of thirty-two 
years of age. He must have been in the active practice of 
his profession for at least ten years and in responsible charge 
for five. He must be qualified to design and to direct engi- 
neering work. ' 

2. The Associate, who does not have to be an engineer, but 
he must have been connected with some branch of engineer- 
ing or science or the arts or industries such that he shall be 
qualified to codperate with engineers. 

3. The Associate Member who is essentially the same as a 
member with less professional experience. 

4, The Junior who is an engineer because he is capable of 
filling a subordinate position in engineering work. 

When we talk about a man who is qualified to codperate 
with engineers in the advancement of professional knowledge, 
do we mean a man who is at the head of a great engineering 
e$8tablishment, who directs the work of engineers? Our whole 
modern classification is bad in that regard. Any man who 
is managing a great industrial organization involving large 
masses of men in manufacture or transportation is essentially 
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an engineer or he ought to be. If he has treated himself as 
an executive who deals only with high finance, he may have 
gotten by with his job, but he has usually made an awful 
mess of the thing for someone who succeeds him. One of the 
great mistakes of modern times is the separation of manu- 
facture into too many departments. As a matter of fact, 
every man who is employed in an industry should have had 
at least some engineering training at the bottom of it. There 
is too often an engineering department set off against the 
management and other things, with the thought that an edu- 
cation through science and engineering is needed only for the 
strictly technical man who expects to lean over a drafting 
board the bulk of his life. The methods of engineering 
schools are in truth at the foundation of all departments of 
industries and transportation and the men at the head of 
these departments are essentially engineers. This does not 
mean that a young man who graduates from a technical 
school is by that fact an executive. It does mean, however, 
that he is well trained to begin any department of manu- 
facture. 

We all know too many examples of successful management 
through experience to have any illusions about the advantage 
of a college education. Undoubtedly on the average, the 
years spent in higher education will enable men to grasp 
more quickly the larger problems before our country, but the 
successful men are not confined to college graduates. The 
old and commonly accepted belief that colleges of liberal arts 
offered the only broad and sufficient preparation for executive 
positions is simply stuff. A member of the Massachusetts 
Institute of Technology Corporation once told me that the 
M. I. T. was an excellent training for men to occupy sub- 
ordinate routine positions and that Harvard was the place to 
produce executives and managers. In the real everyday ex- 
perience that is not trve at all. The universities of this 
country have turned out too many men from the colleges of 
liberal arts who have mismanaged more than they have 
managed. 
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Our definition should classify as an engineer within our 
profession every man who has learned how to manage a great 
business involving the use of power and materials. That is 
what he is. Examples without number can be quoted to 
establish this and I am tempted to give one as far from the 
ordinary track as can be imagined. The president of one of 
our great engineering companies began life as a salesman 
and bookkeeper in a shoe store where he spent about three 
years. He had graduated from the high school in one of our 
smaller cities. As he has told me, after the shoe store went 
into liquidation, he drifted until he became a clerk in the 
freight office of a railroad where he stayed for one year. One 
day, by accident, a friend asked his father where he could 
find a bookkeeper to help him out in some work that he had 
undertaken. He was glad to take the job and he remained 
bookkeeper for a few years, then secretary, then treasurer, 
and now president of one of the most progressive engineering 
firms in the United States. What is he, a shoe dealer or an 
engineer? We in the A. S. M. E. have elected him as an 
associate of the society, capable of codperating with engineers. 
This seems to me more or less absurd. He is an engineer and 
an honor to our profession. 

We are on the wrong basis just as the country is and we can- 
not niaintain it. The education of business men who are going 
into manufacture or transportation is found through engineer- 
ing defined in its broadest sense. The many examples of the 
delay that bad classification has created may be found in the 
gradual evolution of America. Many years ago the Navy of 
the United States was organized on the same false system as 
most of our industries. It was stated openly by the deck officers 
that the officer in command of the ship was an executive who 
did not need to know details like the propelling and auxiliary 
machinery of the ship for which he was responsible. This is 
too often the idea of the members of great companies and it 
is certainly at the root of the inefficiency of our government. 
A memorial was once sent to Congress signed by the majority 
of the deck officers of the Navy stating that engineers were 
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essentially civilians who could be hired at any time. A more 
rotten circular never was prepared by unenlightened men and 
it accomplished nothing except to expose the prejudice and 
small minds of the signers who had learned their profession 
in a sailing marine, but nevertheless, twenty years passed by 
before Congress took the business in hand and cured the strife 
between line and staff of the Navy by fusing line and engi- 
neers into one corps, the groundwork of whose training was 
engineering. As President Roosevelt wrote in one of his 
messages, ‘‘the future naval officer will be a fighting engi- 
neer.’’ It was fortunate for us that we had as President one 
who saw so clearly. His prophecy has come true, for the com- 
manding officers of our destroyers in the war zone were all 
engineers, or at least brought forward through a school of 
engineering. That is all the Naval Academy is to-day. 

Congress cannot deal with the country as it could with the 
Navy and therefore by legislation it cannot train the man- 
agers of our industries and transportation into business engi- 
neers which they are. The world will have to do that when 
it gets rid of the old type and understands better the func- 
tions of an executive at the head of a great industrial cor- 
poration. It may not be necessary that the man at the head 
shall have been educated in college, but it will be necessary 
for him to learn the methods and ideals of the engineering 
profession in order to do his work best so that we may have 
in the near future a new type of executives. 

In discussing this aspect of manufacture with bankers and 
business men, I have had this statement vigorously denied. 
Men who have nearly wrecked our industries are those who 
contend hardest for the freedom of the individual, just as 
the very men who go into politics are unwilling to make real 
professional requirements unto the art of government. A 
new species must come along for we have lost faith in those 
who in their pride have set up a kind of feudal system. The 
executives or the heads of big business have come by pressure 
into more enlightened methods and they do not yet realize that 
in the management of men they have often been failures. 
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We have never even understood the word prosperity. It 
does not mean the exploitation of nature’s resources and the 
robbery of future generations. When we export more coal 
and raw materials than any other nation, we are simply re- 
ducing our potentiality in the future. Prosperity is meas- 
ured by the frugality and moderation and the industry of a 
nation rather than by the luxury and show. Conservation 
combined with efficiency offers the only road to the right kind 
of prosperity wherein no one man and no one board of 
directors has control over the lives of other men. We cannot 
change our country by legislative enactment, but we can 
change it by educating our citizens to the truth and the pro- 
fessional training most capable of giving our larger execu- 
tives an intelligent understanding of democracy. Heretofore 
the engineering societies have shamed themselves by consent- 
ing to occupy the subordinate place of technically educated 
_ men who have no capacity for executive management. The 
world will never recover from its present unrighteous haste 
until we shall have accomplished two things. First, human 
sympathy through the precepts of Christ. Second, the proper 
use of materials and power through training in the funda- 
mentals of engineering. 

Very few people realize the importance of power to modern 
civilization. In the United States, for instance, at least nine 
tenths of the work is done by mechanical energy. At the end 
of the Revolutionary War it was done by man, or by man 
with the assistance of a few horses, but now it is supplied by 
the combustion of coal, by the development of our water- 
power, and even by the use of the wind. With more than 
nine tenths of our work done by machinery, what are we 
coming to unless the fundamental education of the world 
takes note of that fact and through the right kind of training 
informs its students just what the use of fuel on a great scale 
means to the future? The coal dealer knows nothing about 
the waste of coal, nor the miner, although his executive man- 
ager may have graduated from the mining school. 

What are the engineering societies going to do about all 
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this? Are we going to stand before the open door of oppor- 
tunity and wait for another generation to mess things up? 
We cannot, we must not. The life and wellbeing of all this 
nation are far more dependent upon us than upon any other 
class. Let us only direct our attention that way and our men 
will educate themselves after leaving college. One of the 
greatest mistakes made by a great body of men in our pro- 
fession is that they are educated for the profession by gradu- 
ating from a technical college and that men cannot learn 
anything not begun in college. While there are happy ex- 
ceptions to this fallacious idea, nevertheless our profession is 
more or less unprogressive in taking up new phases of life in 
America that really belong to the engineering profession. 
Mr. Taylor gave us the germ of real efficiency in our manu- 
factures but he went no further than man as a machine. He 
taught us little about the effect of engineering education upon 
the general business of our country, or the effect of his system 
upon the individual. 

While the membership of engineering societies is made up 
largely of graduates from the engineering departments of 
universities or from technical schools in which engineering is 
taught as a profession, we must remember that the whole 
attitude of men in transportation and the industries has 
changed. There is a cordiality towards the college man that 
did not exist twenty years ago, but it is not clear that the 
engineering graduate has succeeded in demonstrating his high 
qualifications for much outside of the drafting room and the 
technical routine. There are many examples of individuals 
graduated from engineering schools who have proven their 
capacity for high places, but the average of the rank and file 
still has much to learn. The world is in desperate need of 
executives who have been trained for their work and who 
have an intelligent understanding of something more than i 
technicalities of their business and their profession. 

What shall this new training become and how far are the 
colleges procuring it? It is often stated that the most valu- 
able qualities coming out of a college are character and 
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breadth. The common mistake, however, is in treating these 
qualities as peculiarly a college product. As a matter of fact 
what we need most is men to do the work of this country and 
that is the first duty of every engineering school. The word 
‘‘character’’ is very loosely used and it applies to the law 
schools and medical schools and to every other school just 
as much as it applies to technical schools. It is perfect folly 
to generalize on character as the principal thing for the 
engineering profession. It is the principal thing for every- 
thing. The word ‘‘breadth’’ is also used very vaguely. 
Necessarily if a young man is going into the industries he 
should have a clear understanding of the tendency of the 
times and a better understanding of the ideals of his own 
country. A boy learns breadth at his mother’s knee. It 
certainly means human understanding and sympathy with 
the needs of other people. Ordinarily the colleges when they 
discuss breadth apply it to an all-around knowledge of litera- 
ture and science, a knowledge which amounts to nothing with- 
out the human sympathy which enables men to deal justly 
and fairly with the human problems in all our national 
activities. An advantage gained from college is contact with 
one’s equals. That alone will do more for students than most 
of the education to be found in the classrooms where the 
breadth is usually lacking. 

And yet there is a necessity of keeping our engineering 
schools up to the times and they need the help and influence 
of engineering societies towards that end. We rarely give 
back to the schools from which we graduated the result of our 
experience as related to the course of studies. Most criticism 
is flippant or ill-considered. Graduates customarily complain 
that what they studied is either useless or had no bearing 
upon the problems of life. 

When the Society for the Promotion of Engineering Edu- 
cation was formed, it had a definite goal in view. Its new 
members hoped it might become an important influence 
towards unifying and standardizing the methods of technical 
education and that it might also tend to introduce a certain 
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outlook upon the profession that would help to lift the stand- 
ing of engineering graduates. It has served a useful pur- 
pose but it has never formulated any program under which 
all engineering societies could work together to serve educa- 
tion in some form. A few years ago, through this society, 
a committee representing the civil, mechanical, electrical and 
mining engineers was appointed to bring in a report on the 
education of engineers but their work was a failure until the 
Carnegie Foundation was called into consultation. It seems 
discreditable as we look back to think that our societies in 
codperation with the Society for the Promotion of Engineer- 
ing Education could not produce a good report on the prepa- 
ration of their own men for their own profession. 

The purpose of this paper is to offer to our membership an 
opportunity for discussing the function of societies in educa- 
tion and the best method of making them useful to educa- 
tional institution. Part of the futility of such relations in 
the past has been as much due to the college as to the engi- 
neering societies. No good way seems to have been generally 
adopted for giving students the time to benefit by contact 
with engineering societies, to obtain the outlook that older 
men might be able to give them. The years have brought 
many changes and one of those changes is the very general 
recognition by educators that while students may not have 
the time for intimate study of the industrial life of a nation, 
they should at least have some glimpse of their opportunities. 
Most of the larger societies have encouraged the organization 
of student branches and to some extent this movement has 
succeeded. 

While this is not a paper on education, it will do no harm 
to state very briefly what the graduate of an engineering 
school should carry away from his alma mater. 

1. In the first place, he should have had a first-rate knowl- 
edge of the fundamentals that underlie his profession. That 
would include English, usually badly written by young engi- 
neers; mathematics, rarely understood or in practical use 
beyond trigonometry ; and the physical sciences not sufficiently 
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emphasized in the ordinary four-year courses. Foreign lan- 
guages are not usually understood at all. It is doubtful if 
they really serve any highly useful purpose. This sounds 
like heresy and yet if the time given to German and French 
were put into English, especially into the practical and proper 
presentation of all subjects that are studied at college, we 
should be much better off as a profession. The old idea that 
the study of modern language is enlightening and broaden- 
ing is a pleasing illusion as the languages have been taught 
in the United States. Few students ever get much beyond 
the grammar and none ever get to the point of speaking a 
foreign language through study in the United States. There 
is a common thought that calculus is like a dose of medicine 
which must be taken to cure the patient but is of no use after- 
wards. As a matter of fact, calculus is the concept through 
which we learn the mechanics at the base of all engineering 
and students ought to be required to know the subject better 
as the chief foundation on which their profession rests. I 
know that many practical engineers have done good work 
without a knowledge of calculus. Some of their work has 
lasted for centuries. At the same time we are considering 
here the education of thousands of average men who are not 
geniuses, often not even talented, into useful members of our 
profession. What applies to the natural born engineer does 
not at all apply to them. Too much cannot be said about the 
writing of English. Most of us feel more or less cramped 
through a certain lack of power to express accurately our 
thoughts and we have few or no books on engineering that 
are well written. 

2. The second element in the education of an engineer is 
necessarily made up of technical or professional subjects. 
Often these are mixed in with the fundamentals. For in- 
‘stance, when we study the applications of mechanics, we 
usually study at the same time, the mathematics of mechanics 
and we apply the methods to technical design and construc- 
tion. It is not necessary to dwell on this part of the engineers’ 
training, as we all know about it. If we have any fault at 
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all, it is in overdoing the information side, and in yielding 
too much to fads. 

3. This third aspect of the engineer’s experience at school 
is rarely much considered and yet it may become relatively 
important. It is the side of the school curriculum on which 
the engineering societies may have most influence. It might 
be called glimpses into the future. It is like running through 
a book to show a student what he ought to study for gradu- 
ation; to indicate what are likely to be the developments in 
his country, especially along industrial lines. A student takes 
economics and he has not the time to get more than a few 
principles, but he can have his attention directed to economics 
in industry and can learn that economics usually involve 
vastly more than what is ordinarily found in books. There 
is the human problem, the health problem, the wage problem, 
the hour problem, all as applied to the development of each 
man as an individual. It is only necessary to direct the stu- 
dent’s attention and to interest him in continuing his edu- 
eation after graduation along lines that will reconcile the 
conflicting forces in modern industries. It might be well to 
name all those subjects that relate to an engineer’s life after 
graduation, the extras of his education. They can possibly 
be omitted in college but they must ultimately be learned if 
our profession is to fulfill its highest function in modern 
civilization. 

There is a constant temptation to modify the courses in 
engineering schools in accordance with the ideas of certain 
advocates of reform, but it is doubtful if any good substitute 
has yet been put forward for four years in the fundamentals 
of engineering and in enough of the technical branches to 
begin to learn the profession after graduation. The extras 
that have been referred to can never be learned in college and 
it is extremely doubtful if the student ought to be subjected 
to the fads of teachers who do not agree on what the modern 
education of a boy should be. We know that there is such a 
thing as human engineering and we, as members of engineer- 
ing societies, can direct attention to it, but no teacher can 
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make that a major subject in his course without harm to the 
schedule of studies. We know also that there is such a thing 
as safety engineering, but all that we can hope to do in a four- 
year course is to stretch the mind of the student in such a way 
as to enable him to take in the necessity for safety and the 
safety appliances commonly used, without any course of study 
on them. Here again, I am not proposing to raise a dis- 
cussion on systems of education, but rather to emphasize the 
necessity of adding a number of proposed subjects only as 
‘frills’’ in the hope that the engineering societies may assist 
in the right way. 

The question to be asked is: How are the societies to do 
their share? All of them ought to take part in the education 
of men who enter their professions. I cite only one. The 
American Society of Mechanical Engineers has student 
branches amongst students in those colleges having substantial 
departments of mechanical engineering. The following re- 
port has come out of numerous meetings of a committee now 
called ‘‘The Committee on Relations with Colleges.’’ I sent 


synopses to some of the college in order to invite criticism, 
and the whole matter is placed here for discussion on the part 
of our society. 


To THE HONORABLE COUNCIL OF THE A. 8, M. E. 

Gentlemen: Your Committee on Relations with Colleges begs to sub- 
mit the following report and recommendations: 

The ineffectiveness of our relations with colleges seems due to lack 
of a definite program, a failure in codrdination between the parent 
Society and the student branches, and a resultant reliance upon the 
initiative of a few individuals whose interest fluctuates from year to 
year. 

While nothing should be done to disturb the present autonomy of the 
student branches we would recommend an addition to the By-Laws as 
follows: 

Each student branch shall annually elect one of its members to 
serve as Corresponding Secretary. He may receive a nominal re- 
muneration and expense account from the Society. His duties 
shall be those ordinarily attached to such a position and in addi- 
tion thereto he shall be responsible for the maintenance of records 
and serve as channel of communication with the parent Society. 
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In this way there will be established a tangible official connection 
through which suggestions from the Society may be made leading 
toward continuity of policy and interest. In pursuance of this plan a 
further addition to the By-Laws as follows would be desirable: 

The Society shall issue every spring a syllabus or suggestion of 
some one subject or subjects, for consideration for the following year. 

It is understood that this is to be done merely by way of helpful 
advice or guidance and involves no element of dictation, but on the 
contrary that individual initiative on the part of the branches is to be 
vigorously encouraged. 

At present the activities of the student branches—while no two col- 
leges have exactly the same methods—may be grouped under the follow- 
ing heads: 

1. To get outside lecturers on technical subjects. 

2. To get outside lecturers on non-technical subjects. 

3. To get salesmen or agents from manufacturers to describe their 
product, usually illustrating with a stereopticon. 

. To obtain lecturers on general subjects from members of the general 

faculty with which the engineering department is connected. 

. To encourage students to speak on their feet in public meetings (a) 

by giving them the periodicals and books to be reviewed orally; 
(b) by having the results of theses, investigations, and technical 
work conducted by the student, described; (c) by the delivery of 
brief addresses on non-technical subjects. 

. To broaden the contact with engineering by joint meetings with 

other branches of engineering in the student engineering society. 

. To bring students together, mainly for social purposes and for 

making them acquainted with A. 8. M. E. and its usefulness to them 
personally. 

. To teach them initiative by non-interference in the student branches, 

thus leaving to them all activities outside the classroom. 

These are all to be commended. By way, however, of a suggested list 
of topics (such as contemplated under the proposed By-Law) the fol- 
lowing may be enumerated as well worthy today of consideration by a 
student branch. 

1. The general effect of the Peace Conference and the League of 
Nations upon the work of the engineer, especially in commercial life of 
the nation during the next generation. 

2. The method by which war disorganizes industries and the work 
of reconstruction that invariably follows every war. The general re- 
construction that must follow this war in all the belligerent countries. 

3. Standardization for manufacture and the effect of this war in 
forcing engineers and manufacturers to reduce the number of parts and 
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to simplify construction of all kinds of machines. Standardization for 
guns and munitions. 

4, Conservation of national resources including fuel, water, soil, 
forests and minerals. 

5. Labor and the complete readjustment of society in order that 
employer and employee may live together in peace. Examples of the 
solution of problems in different manufacturing companies. 

6. The problems of transportation, national and private ownership, 
and the changes consequent upon improvements and rapidity of trans- 
portation. 

In the judgment of your committee it is advisable that time for the 
activities of the student branch should be taken from the present de- 
mands upon the student so that they may not become of the nature 
of additional courses of study and that credit may or may not be given 
in accordance with the conditions that prevail in each college. Recog- 
nition should in all cases come from the parent Society since this will 
foster closeness of relationship. It may take the form of ar extension 
of the present system of Student Prizes such as Certificates of Award, 
for those papers which merit recognition, even though they fail to win 
one of the prizes. Gift or loan scholarships may also be provided. 
The details of this would require knowledge of the funds available and 
could be worked out by the committee for later recommendation to the 
Council if the general idea meets with approval. 

The Committee submits herewith certain recommendations for con- 
sideration and approval of the Council. It may be wise to specify 
that in approving these resolutions both the Council and the Committee 
regard them as a tentative method of working out our relations with the 
education of men for our profession, to be modified and extended as 
experience proves their effectiveness toward the purpose in view. 

1. An addition to the By-Laws as follows: 

Each student branch shall annually elect one of its members to 
serve as Corresponding Secretary. He may receive a nominal re- 
muneration and expense account from the Society. His duties 
shall be those ordinarily attached to such a position and in addi- 
tion thereto he shall be responsible for the maintenance of records 
and serve as channel of communication with the parent Society. 

. An addition to the By-Laws as follows: 

The Society shall issue every spring a syllabus or suggestion of 
some object or subjects for consideration for the following year. 

3. The authorization of ten scholarships, not to exceed $200.00 each, 
to be awarded under rules prepared and administered by the Committee 
on Relations with Colleges. 

4, The setting aside of a fund to be invested in loans for deserving 
students, to be administered by the Committee. 
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5. The authorization of the necessary expense for sending a represen- 
tative of the Society to visit student branches, preferaby selecting one 
or more members of the Committee on Relations with Colleges for this 
service. 

6. That the Committee on Relations with Colleges be instructed to 
encourage codperation among the different branches of engineering in 
college as well as among the different student branches in the different 
colleges. 

7. That the Committee on Relations with Colleges be instructed to 
encourage the students to conduct the affairs of the branch themselves 
rather than to depend solely upon faculty direction or supervision. 

8. That the President of the Society either personally or through the 
Committee, be requested to confer with the Engineering Societies, look- 
ing to cooperative effort in connection with education. 

9. That the Local Sections of the Society be requested to interest 
themselves in the student branches within their localities. 

10. That the organization of student branches be left with the Com- 
mittee on Relations with Colleges subject to the approval of the Council. 

11, That, so far as it seems advisable and possible, the Society, 
through its committee, assist the student branches in obtaining from 
time to time a few good lecturers from the outside. 

12. That a student who has done the most effective work in a student 
branch in his senior year may be elected to junior membership in the 
Society upon graduation by the student branch, and that the Society 
remit the Initiation Fee and dues for the first year. 

13. That the present system of Student Prizes be continued, and, 
if found possible and advisable, extended. Ira N. HOttis, 

JOHN R. ALLEN, 
JOSEPH W. RoE, 
WILLIAM B. GREGORY, 
Guipo H. Marx. 


This report went before the council and has been modified 
to enable the society to carry out some of its suggestions, but 
as a whole, it has seemed too heavy a proposition. Take the 
ease of a syllabus, which might become important. That has 
not been done at all and I think it might well be taken up by 
the Society for the Promotion of Engineering Education, the 
syllabus to contain a number of questions and titles that 
graduates from engineering schools ought to understand. 
Many of them can be studied very well by the students them- 
selves without much guidance from their teachers. 
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The principal question raised here is whether the schools 
ought to be more definite in setting apart hours for study and 
discussion relating to the outlook of engineering and its con- 
nection with the industries after young men graduate. I have 
written the following letter to a few teachers and I am in- 
serting their replies in the hope that they may benefit others 
as well as they have benefited me. 


WORCESTER POLYTECHNIC INSTITUTE, 
WORCESTER, MASSACHUSETTS, 
April 8, 1920. 

My dear Sir: I have begun the preparation of a paper to be pre- 
sented at the next meeting of the Society for the Promotion of Engi- 
neering Education. It relates to the hours given to Student Branches 
of Engineering Societies entirely outside of the regular schedule, or, in 
some cases, forming part of the regular schedule as stated in the col- 
lege catalogs. We might call these extra hours seminar hours. I find 
a great difference of practice and I am bringing the whole matter up 
before the Society in order to arouse discussion as to the value of such 
hours. Will you not write for me something that can be published in 
the Society transactions as to the practice in your place? In general, 
the questions I am trying to answer in my own paper are as follows: 

1. Should an engineering college encourage regular meetings of stu- 
dent engineering societies? 

2. Should the hours given to such meetings be added to the schedule 
of studies or should they be part of the schedule, time being allowed 
out of the lessons and preparation devoted to the regular work? 

3. It has been suggested in a number of places that the topics taken 
up in the meeting hours should be entirely outside of the classroom sub- 
jects. Is this the practice in your place? 

4, Should such meetings be conducted entirely by the students or 
through the help of professors and outsiders? 

5. How far have commercial firms been encouraged to send represen- 
tatives to such meetings. 

I have no wish to confine you to these questions. My only hope is in 
bringing about a better understanding among engineering colleges as to 
the best method of introducing technical students to the larger questions 
relating to the industries and business. 

This matter has been considered by a Committee of the American 
Society of Mechanical Engineers, but I hope that it may be extended to 
all national engineering societies and may be useful in the promotion 
of a fine broad education for all men who are going into our profession. 

I am hoping very much that we may have an interesting conference 
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on Student Societies at the next annual meeting of the S. P. E. E. 
There is no one term to designate the hours for these meetings. I have 
called them seminar hours but that is somewhat awkward as the word 
‘*seminar’’ may lead to a confusion of ideas at different universities. 
Please do not feel that you have to limit yourself in your reply. 
Yours very truly, 


I leave this letter for the consideration of other members of 
our society. It was quite impossible for me to communicate 
with all of them. Of one thing I am definitely certain and 
that is, in all colleges not enough is made of, first, the value 
of correct expression and, second, the knowledge of what the 
engineering profession opens up to its members. Every col- 
lege ought to have its hour, at least once a week, set apart for 
the extras and it ought to be carried out in some systematic 
way. If the engineering societies of the country could only 
unite enough to support a small Bureau of Education with its 
lectures and teachers for general service throughout the coun- 
try, they could be of inestimable benefit to engineering. 

These societies have a real duty to assist in making a better 
profession and better membership. It can be done only by 
beginning in the schools. The principal difficulty with our 
Student Branches is that they have no really satisfactory con- 
tact with the societies and they are more or less inert. Their 
vitality fluctuates from year to year and their value to the 
students averages very low except when they are stimulated 
by professors who take an interest. Last year the A. S. M. E. 
found it expedient to revise its Committee on Student 
Branches and to change the name to the Committee on Rela- 
tions with Colleges. This was done from a high sense of duty 
and there was some correspondence with the Society for the 
Promotion of Engineering Education. A committee of our 
society was appointed, consisting of 

C. L. Megs, Chairman, Rose Poly. Inst., 
A. B. McDantet, Union College, 

W. S. Ropman, University of Virginia, 

E. A. FEssENDEN, Penna. State College, 
L. M. Derog, University of Missouri, 
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to codperate, but on account of great pressure and other 
things, no meetings were held. The success of any plan de- 
pends largely upon the attitude of mind of the faculties, how 
far they permit students to give their time to discussions and 
to work under the influence of American societies. After an 
extended correspondence with the engineering schools, it is 
quite evident that practice varies somewhat. Shall work or 
activities of Student Branches have recognition as part of the 
work towards a degree, at the expense of sacrificing to some 
extent the technical courses? The average time required for 
an engineering schedule is in the neighborhood of fifty hours 
a week, including recitations, lectures, laboratories and prepa- 
ration. Should the hours given to student discussion be in- 
cluded in this fifty hours? It is in some colleges; it is not in 
others, and opinion varies. The hours turned over to stu- 
dents for discussion either with or without their professors 
might well be called ‘‘seminar hours’’ such as we find in the 
large universities for economics, history and other subjects. 
They might be utilized by small groups of students, or by 
Student Branches, or by the students as a whole. 

While the A. S. M. E. may do some good through its 
branches, the whole subject of student engineering societies 
ought to be taken up by the Society for the Promotion of 
Engineering Education through a fairly comprehensive com- 
mittee. This society ought to make an effort to bring about a 
substantial agreement amongst all the engineering societies 
towards the exercise of some function on their part to assist 
young graduates into better contact with their profession. I 
repeat this is not intended to be a reform in education or a 
replacement of fundamental courses by ‘‘frills,’’ but rather 
a larger outlook on engineering through the meetings of stu- 
dents and the codperation of the societies towards making 
those meetings really fruitful. 

In answering the question, what is the good of student 
branches of any engineering societies, one might say that there 
is very little good if confined to generalizations. I have visited 
many colleges and I believe that not enough is made of stu- 
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dent discussions. The lectures commonly brought in from the 
outside are often in the air and they do not afford any great 
amount of stimulus. A number of letters which I am append- 
ing will show fairly well the practice in other colleges. They 
are well worth publication for the benefit of this society and 
some synopses may be made. The important thing is a larger 
committee to consider this whole question of extras and per- 
haps of reforms in our system of education. 


March 30, 1920. 

Accompanying please find response to your questionnaire of March 6th 
together with a few suggestions. 

1. Yes. 

2. If the number of hours exceeds 52 per week, laboratory recitation 
and preparation—3 hrs. laboratory equalling 1 recitation. Extra hours 
should not be added to the schedule. 50 to 52 hrs. per week seems a 
sufficiently heavy schedule of work for the best results. 

3. If possible attendance upon meeting of ‘‘Engineering Societies’’ 
should not be made compulsory, a part of the regular schedule. Some 
method of giving credit to students, other than the required credits, 
should be devised for those who by attending these meetings show a 
desire to broaden their education and evince a live interest in their 
work and a disposition to benefit as much as possible from the oppor- 
tunities offered. 

4. It certainly is desirable to do this. Every department in Engi- 
neering, especially the Economics department, may properly give some 
time to the discussion of related problems. If the time equivalent of 
one lecture per week be taken from the regular scheduled hours of four 
or five departments the loss of time from the regular exercises in each 
department will be very small. A definite programme of subjects, etc., 
should be prepared in conference between the heads of departments, 
subjects selected and assigned to the department where they can be best 
treated and the work codrdinated. These forming a part of the regular 
exercise would be compulsory and credited in the ordinary manner. 
Members of Engineering Societies should suggest definite subjects to 
colleges for such a programme, 

5. In general subjects prepared at student meetings should be pre- 
sented and discussed by them. As far as possible students should have 
the management of these meetings. Professors will be needed in an 
advisory capacity and will probably have to take part in the discussions 
to direct them into proper channels and stimulate them. It is very 
desirable that more than one professor or instructor be present, espe- 
cially from other departments related to the ones which for the meeting 
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sponsor the discussion. Interest shown by the faculty will react strongly 
upon students. 

6. Commercial firms should be encouraged to send representatives 
capable of giving interesting and instructive talks upon their operations 
to such meetings, provide slides for illustration and if practicable 
samples of product or steps of operation in production. Offers for such 
lectures should be made not later than June for the following school 
year beginning in September and give synopsis of proposed talks. This 
will enable colleges to arrange definite programmes for the year, select 
the lectures or exhibits desired and give time so that colleges and manu- 
facturers can mutually arrange a schedule and itinerary for the lectures 
which will be most economical. 

7. At Rose many years ago there was organized a so-called Students 
Scientific Society to meet the problem before us. Juniors and Seniors 
were active members, Sophomore and Freshmen visiting and contributing 
members; monthly meetings were to be held, ete. The results have not 
been entirely satisfactory. Sometimes much interest was evinced, at 
other times none, in general the success depended upon the organizing 
ability, activity and initiative of the student officers and upon the real 
interest developed in the first meeting or two. 

For some years there has been maintained a student Branch A. I. 
E. E., with fairly satisfactory results, though the burden of providing 
programmes, etc., usually fell upon the professor. Attendance volun- 
tary, meetings in the evening. 

In several departments there has been carried on an exercise, scheduled 
as a Journal Review in some weekly, in others monthly. The time for 
these was taken out of the regular hours scheduled for the department. 
The exercises partook of the nature of the ones suggested, a kind of 
general Seminar. These were compulsory and credited in the usual 
manner. They are still carried on in one department regularly, in 
others sporadically. Results good. 

In small colleges the maintenance of student branches affiliated with 
national societies is difficult. To stir up real interest requires an at- 
tendance of from 20 to 30 at a meeting, these must in general come from 
the two upper classes, if voluntary only from 25 to 30 per cent. of the 
members will be present at each meeting. Say with a total of from 75 
to 150 in four branches of engineering this will give an average attend- 
ance of about 5 at each meeting, not enough to create interest and 
stimulate to effort. I believe that if the several student sections could 
be organized into one Society, retaining their privileges in the Engi- 
neering Societies Branches, better results could be secured. Subjects 
selected for discussion should be sufficiently general to be intelligible 
and of interest to at least two of the departments and so scheduled that 
every one would at least once a month find upon the program a lecture 
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of interest to him. This will not only provide for a fair attendance 
but will tend to broaden the student vision by acquainting him with 
problems occurring in engineering related to his own special branch. 

If the several Engineering Societies would provide a few lecturers, 
carefully chosen, to visit the colleges and address the student branches, 
I believe splendid results would follow. A lecture from one outside the 
Faculty will in general make a more lasting impression and create more 
interest than if given by a member of the faculty who gives, say 100 
lectures per term to his class. A lecture of this type on some spe- 
cial topic, if missed, is counted by the student as a one per cent. loss. 
A non-resident lecturer, giving but one lecture, if his discourse is un- 
usual, is counted a nearly 100 per cent. loss. A lecturer of distine- 
tion known to the students because of his work in Engineering or repre- 
senting a great national engineering society, will tremendously stimulate 
the boys and fix their interest. That young engineers should become 
members of engineering societies as early as possible in their career 
seems to me most desirable. If he has been a student member of such 
a society in college and if the society has been useful to him as a stu- 
dent in bringing him in contact with engineers standing high in their 
profession he will in all probability desire to retain membership in the 
Society feeling that he is in a way already known there and is among 
friends. This feeling can be made very strong if he has been per- 
mitted to come in personal contact with a representative of the Society 
of the right kind in student meetings. Thus student sections would 
become fruitful feeders for the parent Society. 

Experience in trying to maintain a large number of sections of differ- 
ent engineering parent associations or keeping alive many small special- 
ized clubs in a district has shown how difficult it is to keep alive the 
organizations and has led to the formation of larger organizations com- 
posed of the smaller sections without losing their individualities, so far 
the plan seems to work out well, an example of this is the Science Tech 
Club of Indianapolis. 

I believe it would be an excellent plan to have a committee or mem- 
bers of the several engineering societies suggest to colleges and student 
branches subjects for discussion, study or even laboratory investigation, 
briefly discuss their immediate importance and refer to sources of in- 
formation upon the problem. Practicing engineers are more familiar 
with the immediate practical outstanding problems in engineering than 
college professions can possibly be, at best it takes much time before 
they can be presented in current or permanent literature. Often a 
knowledge of a really existing problem is the important step towards 
working out a solution. Such suggestions will be most stimulating to 
the student, he will have the feeling that he is doing something real in 
engineering, not only going to school. He will be encouraged to do 
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extra work and reading. Should from time to time a student’s work 
be such that (as even with reservation) it merits notice or publication in 
engineering literature the result will be far-reaching in animating him 
to future greater effort. 

Anything that partakes of the unusual, lies outside of the routine, is 
attractive and commands interest. To make the proposed exercises of 
that character will, I believe, be profitable to students and should be 
pleasurable to engineers who aid in making engineering education 
effective. 

Sincerely, 
C. L. MEEs, 
President Emeritus, 
Rose Polytechnic Institute. 


April 9, 1920. 

Referring to Question 3 in your questionnaire. The opinion is ex- 
pressed, ‘‘That if possible attendance upon the meetings of engineering 
societies should not be made compulsory but methods devised by which 
students would be stimulated to take active interest in these meetings 
and make them of real value.’’ 

I have thought of several ways to accomplish this. The means sug- 
gested may not be practicable. However, I briefly present them to you 
for consideration, criticism and discussion, 

In order that all students in colleges where several different engi- 
neering courses are offered may be equally interested, the S. P. E. E. 
should suggest to the American Society of Civil Engineering, the Ameri- 
can Chemical Society, that provision be made for the organization of 
Student Sections similar to the plans of the American Society of Me- 
chanical Engineers and the American Institute of Electrical Engineers, 
and that through a committee of the 8, P. E. E. there be brought about 
as nearly as possible uniformity in the plans for the institution and 
operation of the sections of the several parent Societies. 

For smaller institutions where it is not practicable to maintain from 
four to five independent student sections of the several parent associa- 
tions an organization somewhat as follows may be practicable. 


ORGANIZATION. 


An Engineering Society to be made up of the Student Sections of 
say the four great national associations, A. S. M. E., A. 8. C. E., A. T. 
E. E. and A. Ch. S. 

There are to be elected appropriate officers for the United Engineer- 
ing Society, to manage general affairs. 

Student sections of the several parent societies are also to elect offi- 
cers as usually provided. The Chairman of Student Sections to rank as 
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Vice-Presidents of the United Association. The officers of the several 
sections together with the officers of the United Association constitute 
an Executive Committee, to codrdinate the work of the several sections. 

Each student section to retain its identity in so far as affiliation aud 
relation to the national parent society is concerned. 

This form of organization is suggested so that as large a number of 
students as possible may be given responsible parts in the operation of 
the societies and be given practice in the executive work incident to 
their operation. 


MEETINGS. 


The program may provide for one meeting of the United Society 
each week, the meetings, however, being under the auspices of several 
different student sections in rotation so that each student section will 
be responsible for one meeting each month. After any general business 
transactions necessary, the meeting will be presided over by the Vice- 
President who is chairman of the student section responsible for the 
program of the meeting upon that date. 

Each engineering department concerned is to give up one hour from 
its usual time allotment each month, if needed, to provide for these 
meetings. 

Professors are usually loth to yield time from their regular allotment 


for such related work. This scheme calls for but one hour per month 
from each department concerned, to the giving up of which there should 
be but little ebjection. 


PAPERS AND LECTURES. 


These should deal with more general topics related to engineering 
and of interest to more than one section of the society. Discussions are 
to be especially encouraged, so that many students will be given prac- 
tical training in debate. Subjects should be announced in advance to 
encourage preparation for discussion. 

When a more important lecture is given by a visiting lecturer, each 
student should be required to prepare a digest of the lecture in the 
form of an essay to be submitted to a student and faculty committee 
for grading and credit. (See credit.) 

The object of this provision is again to engage as many students as 
possible in the activities of the Society. It will be impossible to have 
each student present a paper because of the limited number of meetings. 
The requirement that a digest be prepared by each student upon the 
more formal lectures given by visitors in order to receive credit as 
provided will engage each student’s attention. Subjects chosen being 
of a more or less general character will make this practicable. 
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CREDIT AND GRADING. 


(A) Papers and digests are to be graded by a faculty and student 
committee, and students are to receive a percentage credit in the engi- 
neering department to which the paper may be related and to which 
the student section of which he may be a member is affiliated. A per- 
centage credit shall also be given in the English Department based upon 
the literary merit of the paper. 

In general, a student will not be stimulated to extra effort unless he 
be given some tangible recognition of his work. The scheme of grading 
is only suggestive—it credits the student in that he may raise his 
scholastic mark by active participation in the society work. 

(B) Upon the record of the institution and upon the reports given 
students a separate annotation shall be provided for, indicating the fact 
that he has or has not been an active member in his proper student 
section, and some estimate of the degree of interest and activity shown. 

It is believed that if through some such means there be kept before 
the student the fact that evidence of interest and activity in student 
societies is rated as valuable he will be further encouraged to take part 
in the work. 

(C) A full roster of the officers and student members of the section 
shall be transmitted to the national parent society through the faculty- 
student committee, and once a year this list should be printed in the 
proper publication of the parent society. Students who have failed to 
attend sixty per cent. of the meetings of their respective sections shall 
not be certified as active members. 

The appearance of a student member’s name in the national parent 
association’s publication will be a powerful incentive to active member- 
ship. The student will feel that his effort is recognized not only in the 
college but in the ranks of the profession into which he aspires to enter. 
He feels that he has been formally introduced to it. 

(D) In all cases where a student refers to his institution for cre- 
dentials and such credentials are given to prospective employers, special 
reference shall be made to his having been a voluntary member of 
student engineering societies, and an estimate of his activity in the 
work of the societies taken from the records of the institution shall 
be given. 

Employers are usually more concerned about the general personal and 
mental characteristics of the applicant, and more desirous for informa- 
tion upon these than upon high scholastic standing. The scholastic 
marks as appearing upon the records of the institution are really the 
property of the student and should not be given out except upon request 
from the student. A prospective employer, however, has the right to 
-ask for such general information as to attainment, character and dis- 
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position as will enable him to determine the applicant’s fitness for the 
place he seeks. The portion of the formal records of the institution 
specifying and estimating these characteristics should therefore be fur- 
nished prospective employers if asked for. Such general characteristics 
as faithfulness of effort, dependability, initiative, punctuality, etc., are 
supposed to be taken into account in the scholastic grade which indi- 
vidual professors return. In most cases, however, they are overlooked, 
or if taken into account they are so masked that no value can be deduced. 
A special record estimating these qualities should be kept. 

The interest shown and the activity of a student in the work of stu- 
dent engineering societies is helpful in judging of his general personal 
characteristics. The student should constantly be reminded of the im- 
portance an employer attaches to such records and that the employer 
has a right to ask that such records be open to his inspection. 

A general estimate of the student’s work and characteristics is of such 
value that a separate series of grades specifying them should become a 
portion of the college record. This is done in the Army, where qualifi- 
cations are rated under appropriate heads, and the record has been 
found of as great value as the purely scholastic grades in judging of a 
man’s fitness for a certain place. These ratings should appear upon 
the report given the student. Such headings as 

Personal Qualities 

Leadership 

General Intelligence 
suggest topics for rating. 

Under personal qualities; industry, dependability, loyalty, readiness 
to assume responsibility for his own act, punctuality, affability, and 
address are factors. 

Leadership; force, self reliance, initiative, tact, decisiveness, courage, 
ability to command loyalty on the part of fellows, and ability to meet 
emergencies, are factors. 

General intelligence; quickness of perception, accuracy, ability to 
grasp new points of view, to find ways and means to overcome diffi- 
culties (even if not orthodox), scientific imagination, and good common 
sense are factors. 

The above are only suggestions, and are not fully worked out. They 
are offered with the view to learn whether it is believed worth while to 
elaborate them and offer them to the S. P. E. E. for discussion. 

C. L. MEEs, 
with approval of 
PROFESSOR WAGNER, Rose Polytechnic. 


April 29, 1920. 
I have your letter of April 7, asking for information about our prac- 
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tice in connection with student branches of national engineering soci- 
eties, and I take pleasure in answering your questions as follows: 

1, Without doubt, the engineering colleges should encourage regular 
meetings of student engineering societies. 

2. It is our practice, and it is my opinion, that attendance at these 
meetings should be regarded as extra activities, exactly as in the case 
of other general student activities, and that no allowance should be 
made for such attendance in the preparation of schedules of studies. 

3. The officers of our student societies make up their own programs. 
I feel that in the main the topics which are discussed should be outside 
and not connected with the work of the class room. 

4. It seems to me that. if the students are to derive any practical 
benefit from their engineering societies, the meetings should be con- 
ducted entirely by the students without the help of professors, although 
I think that it is desirable for members of the Faculty to attend occa- 
sionally and participate in the discussions as individuals rather than as 
Faculty men. The societies frequently invite outside engineers to ad- 
dress them. I feel that the students will receive the greatest benefit 
from their society work if they have the responsibility of furnishing 
their own programs. 

5. Commercial firms frequently request permission to send repre- 
sentatives to address our students about matters pertaining to their 
activities. In many cases we refer these requests to the student soci- 
eties, whose officers are permitted to arrange for such lectures. 

We have a considerable number of student branches of national engi- 
neering societies at Illinois, including the Mechanical, Electrical, and 
Mining engineers, and the American Association of Engineers. I do 
not feel that it would be feasible or desirable to give college credit for 
this work, nor do I feel that the members of the Faculty should take 
an undue part in directing the activities of these student branches. 

It has been my observation that the student engineering societies 
function effectively in direct proportion to the characteristics of their 
officers. When we have officers of vigor and initiative, the work of the 
societies is effective; otherwise it is not. I do not believe that much 
would be gained, and I fear that many of the benefits of these societies 
would be lost, if members of the Faculty were chiefly responsible for 
injecting ‘‘pep’’ into their meetings. 

Very cordially yours, 
C. R. RIcHARDs, 
Dean and Director, 
College of Engineering, 
University of Illinois. 
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April 21, 1920. 

I can certainly dictate a letter expressing my own opinions and the 
practice which we have been carrying forward here at Yale in connec- 
tion with student branches of engineering societies. I had best answer 
your questions first. 

1. I believe engineering colleges should encourage regular or special 
meetings of student engineering societies. 

2. I think that about one half of the hours devoted to the student 
meetings might well be taken from the schedule of study hours but that 
at least one half should be taken from their own time for evening 
meetings and especially when they bring speakers from outside to 
present engineering matters to them. 

3. As to character of the topic to be taken up, I have always tried 
to make the students handle this phase of the work. Sometimes it re- 
lates very much to the work they are doing and sometimes it is rather 
remote. I think usually if the officers of the Society are good wide 
awake men there is no trouble about the character of the material 
presented. 

4, Student branch meetings have been conducted almost entirely by 
the students themselves. They have of course asked some professors to 
present material before them but the meetings themselves have been 
managed by the students. 

5. I see no harm in having commercial firms of certain types present 
material to these student branches. To illustrate, I would say that 
thermit welding, heating and ventilation, boiler construction and opera- 
tion, each presented by representatives of commercial firms, have been 
very satisfactorily presented and any commercial advertising has been 
entirely eliminated. 

It is my opinion that each institution will have to handle this matter 
of student branches in whatever way seems best fitted to its own 
environments. I have myself conducted for 25 years a senior seminar 
at which has been presented by the students themselves technical papers 
gleaned from current periodicals. The students have been also urged 
to speak on the floor from notes and we have developed considerable 
ability to do this in recent years. Because of this particular class room 
work here I think the presentation of papers at these student societies, 
by the students themselves, has been omitted, the students feeling that 
they have enough of that sort of thing in this seminary work. 

My observation is that these student branches need a little fathering 
by some one in the Department and a little help in finding suitable 
speakers and being sure we eliminate unsuitable speakers. 

Debates between several of the societies have in the past created a 
good deal of interest. 

I believe that a very large number of our students have joined the 
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Society upon graduation largely because of their knowledge of the 
Society which comes to them through their subscription to Mechanical 
Engineering and participation in these student branches. 
I believe these student branches should be encouraged and given all 

possible help. 

Yours very truly, 

L. P. BRECKENRIDGE, 
Professor of Mechanical Engineering, 
Sheffield Scientific School, 
Yale University. 


April 9, 1920. 

A copy of your letter to the several members of the S. P. E. E. Com- 
mittee reached me a few days ago, with a copy of the questionnaire 
sent to a large number of engineering schools enclosed. I have dis- 
cussed the questions which you have proposed with Dean R. L. Sackett 
and I think the following answers reflect fairly well the sentiment of 
our School of Engineering. 

1. Yes. We do very heartily encourage and endorse the meetings of 
student engineering societies. The encouragement is carried as far as 
we feel it is safe to go, for we want to avoid any suspicion of faculty 
interference with the independence and autonomy of the societies. 

2. As I understand it the question means to ask if the time which is 
given by the student to the meetings and affairs of his engineering 
society should be in addition to the time required of him for his attend- 
ance at and preparation for the class room and laboratory work of his 
curriculum. Stated otherwise, should the society work be on the same 
basis as any other extra-course interests? It is our feeling that the 
student’s society work should be done on his own time. When he gets 
into the active practice of his profession it will only be in exceptional 
cases that he will be permitted to use his business time in the work of 
his societies. 

3. No. If made a part of the regular scheduled work and thus require 
the participation of the student, the meetings are no longer society 
meetings but classes, and the conduct of the meetings, the programs 
and the degree and kind of participation by each student become mat- 
ters of faculty control. The students will have but little real voice in 
the matter and will soon be tempted to form real societies which they 
can run in their own way. 

4. The advisability of taking time ‘‘from the regular schedule of 
studies in order to promote discussions on industrial and social ques- 
tions’’ depends largely upon the amount of time given to such subjects 
in the regular curriculum. We have not felt the need of such work 
here because all of our curricula, by action of the Board of Trustees, 
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involve more work in English, history, economics and political science 
than do the curricula of most engineering schools. The amount of time 
devoted to such work here has caused some members of the technical 
faculties to feel that time which ought to be available for technical 
work was encroached upon. The majority, however, appreciate the 
value of this broadening work and believe in it. In an institution 
where the time for work of this kind is small, I believe the plan sug- 
gested in the question would bear fruit. 

5. We feel that the initiatiwe should be with the student, but that 
members of the faculty may and ought to give a generous amount of 
assistance whenever such assistance will really help the boy and make 
the meeting more interesting. I fear that we, here, do not live up to 
this idea, however, and take rather too much of the responsibility upon 
ourselves. The meetings are probably better from a professional stand- 
point, but they probably do not do the boy so much good. 

6. We are glad to have the representatives of commercial firms speak 
at the society meetings provided they do not advertise too obviously. 
Our experience has been that in most cases the amount of direct adver- 
tising is too small to be at all objectionable. Furthermore, the visits 
of such representatives give us a breath of outside air, a touch with the 
outer world which in our isolated condition is both refreshing and bene- 
ficial. They also give the students ideas about his practical life after 
leaving school in a way that the faculty can not do. This practice can 
of course be grossly overdone, but where occasional carefully selected 
representatives are secured the results are good. 

7. At The Pennsylvania State College the students of each of the 
several departments of the School of Engineering (Architectural, Civil, 
Electrical, Industrial, Mechanical) maintain an engineering society. 
The E. E. Society is affiliated with the American Institute of Electrical 
Engineers, the M. E. Society with the American Society of Mechanical 
Engineers. The Mining Society is a similat organization in the School 
of Mines. The five societies in the School of Engineering have recently 
joined together in a general Engineering Society whose chief function 
is the publication of the Penn State Engineer. 

Meeting places for all of the societies are provided without rental. 
The members of the faculty are seriously interested in the societies, and 
are very generous in the matter of help in carrying on the meetings by 
attendance, by speaking whenever they are asked, by helping the stu- 
dents arrange programs, by suggesting outside speakers and by con- 
structive criticism and advice whenever it seems to be needed. 

We believe in the absolute independence and autonomy of the soci- 
eties, and are very careful not in any way to dictate or even to attempt 
to influence unduly the policies of the societies. We believe that the 
students should be responsible for the success or failure of their 
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societies, that they must realize this responsibility and that whether the 
society stands or falls depends upon their management. 
Very truly yours, 
E. A. FESSENDEN, 
Professor of Mechanical Engineering, 
The Pennsylvania State College. 


April 12, 1920. 

In reply to yours of April 8th enclosing circular letter regarding 
Student Branches of the Engineering Societies would say that in answer 
to question 1, namely, ‘‘Should an engineering college encourage regu- 
lar meetings of student engineering societies?’’ the college should in 
every way encourage such meetings. Not only should it encourage 
meetings of the separate societies, but it should encourage joint meet- 
ings of the engineering societies. 

In answer to 2, namely, Should the hours given to such meetings be 
added to the schedule of studies, or should they be part of the schedule, 
time being allowed out of the lessons and preparations devoted to the 
regular work? would say that these should be entirely outside of the 
regular schedule of required studies. 

In answer to 3, ‘‘It has been suggested in a number of places that 
the topics taken up in the meeting hours should be entirely outside of 
the classroom subjects. Is this the practice in your place?’’—The sub- 
jects discussed at the meetings have in general been along engineering 
lines. Occasionally the business side of engineering is covered by a 
lecturer. As soon as students get a strong organization they have no 
difficulty whatever in getting practically any speaker whom they desire 
to get. The Mechanical, Electrical and Civil societies almost never 
have an attendance less than 70, frequently as large as 300 and at 
combination meetings the attendance is frequently so large that it be- 
comes necessary to use the large hall of the Walker Memorial which is 
capable of seating 1500. 

(4) Should such meetings be conducted entirely by the students or 
through the help of professors and outsiders?—Most assuredly the meet- 
ings should be handled entirely by the students. If they seek the help 
of the professors such help should be obtained privately by the officers 
and the professors should allow the students to run the thing absolutely 
by themselves. 

(5) How far have commercial firms been encouraged to send repre- 
sentatives to such meetings?—Some of the larger concerns have at odd 
times sent representatives to discuss some of their new equipment, such 
as conveying material by the use of wire rope and developments of 
gyroscopes and so on. As a general thing, the meetings have been of a 
nature dealing strictly with the technical side of engineering. The stu- 
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dents have always found it advisable here to send their own represen- 
tative to the Student Section in New York. 

The boys have gone on this scheme, that in order to get up enthu- 
siasm it is a good plan to have a large number of men working and it 
has been the custom to alternate excursions and lectures. Before send- 
ing men on an excursion it has been the custom to designate a number 
of men to go over the plant, making out a diagram showing the course 
through the plant and pointing out the important items which are to be 
studied during the visit. These same men who have made a preliminary 
survey of the plant thus act as guides, each man taking a small section 
and explaining in detail to that section what he has picked up in his 
previous visit. Frequently the professors are called upon to act as 
guides and lead some of the groups. By this means it has been possible 
to get a large body of students interested, each man having assigned to 
him some particular job. 

It is also of interest to note that a great many of the men who are 
student members of the A. 8, M. E. become Junior members of the 
parent society very shortly after receiving their degree from the school. 

Very truly yours, 
Epwarp F. MIrr, 
Massachusetts Institute of Technology. 


April 20, 1920. 

Your circular letter of April 7th is at hand and I am pleased to see 
that you are moving in the matter of the Engineering Society’s interests, 
to which I will gladly contribute anything that may serve to assist you. 

Perhaps it will be best for me to consider the questions in the order 
named: 

1. The attitude of the Engineering Faculty of Tufts is best indicated 
by the following vote of January 7, 1920: ‘‘ Voted—that a special hour 
be set aside on the program for meetings of the Student Branch of the 
A. 8S. of M. E., and of any other society that may be formed.’’ 

The hour chosen is the last program hour of the afternoon, at which 
time classes which include the members of the Society are dismissed. 
The appointment of the day and hour was referred with power to the 
Dean. 

2. This question is answered in Question No. 1. 

I have tried to maintain an engineering society at Tufts during the 
past twenty years and have encountered all of the difficulties indigenous 
to college life and with somewhat indifferent success, but our last effort 
appears to be really hopeful. Since the passing of the above vote, a 
Civil Engineering Society has been organized and is a helpful rival to 
the A. 8S. of M. E. Branch, having an equally large membership with 
increasing interest. 
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3. Thus far, the topics for discussion or lectures at the Society meet- 
ings have been outside the class room subjects, but we are planning to 
make these meetings a field for the exploiting of some of the seminar 
or topic work of the Senior classes which work is now being carried on 
as a regular course of study. Later I may be able to add more sug- 
gestions concerning the development of this field. 

4. I believe that the meeting should be conducted entirely by the 
students, although it is desirable to have outside lecturers who may or 
may not be representatives of the Faculty. Indeed, I believe it is gen- 
erally better to obtain men from professional fields rather than from 
the Faculty. 

5. There are some commercial firms who have representatives in the 
field for the giving of lectures to technical schools that I highly approve 
of, and while this work is promoted by the commercial spirit, the in- 
spiration to the student body given by a man from the professional 
field is very desirable. 

As other suggestions occur to me relative to the development of this 
work, I will communicate with you, but rest assured that you have my 
hearty support and willingness to do all that I may be able to for pro- 
moting these interests. 

With kindest regards, believe me 
Very truly yours, 
GARDNER C. ANTHONY, 
Dean Engineering School, 
Tufts College. 


April 12, 1920. 

Your letter of April 8th called to mind our interesting conversation 
during the last Annual Meeting of the Society. 

Our mechanical engineering students are so small in number that we 
have merged their activities with that of a general engineering society. 
This society meets monthly in the evenings and is in charge successively 
of the students of each division of instruction. Our students therefore, 
do not function in the particular sense of a student branch. 

As I told you last January I feel that the student engineering soci- 
eties should have a definite hour or hours set aside for them in the cur- 
riculum, that is they should be part of the schedule. These meetings 
should develop the student in the presentation of papers before a group 
of his fellows, and for that reason I feel that as far as the conduct of 
the meetings themselves are concerned should be entirely by the students. 
The papers presented should be reviewed and criticised by the instruct- 
ing staff. 

I also feel that the method followed by the University of Kansas of 
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having an annual meeting day or series of days is a very good policy to 
adopt throughout the country. 

A great danger in having commercial firms appear before the students 
at these meetings is that it results in an advertising campaign for some 
particular project. I think that every effort should be made to place 
the meetings on a high scientific plane. 

If I can be of any further help to you in this matter, I trust you 
will not hesitate to call on me. 

Very truly yours, 
WALTER RAUTENSTRAUCH, 
CoLUMBIA UNIVERSITY. 


April 12, 1920. 

I have your letter of April 8th and your circular letter pertaining to 
the work of the Student Branches. I would make the following answers 
to your specific question. 

1. I am a strong believer in regular meetings for the Student Branches. 
In fact, I hold that this is fundamental for the success of any body of 
this kind. The meetings should be held at regular times and conducted 
in a like manner. 

2. It has not been our practice to give University credit for work in 
societies of this kind, and I doubt whether our Faculty would look with - 
favor on such a proposition. If we did this for the American Society 
of Mechanical Engineers we would undoubtedly have to do it for other 
organizations, such as the A. I. E. E. and certain college publications, 
and other auxiliary organizations, all of which while valuable, are not 
now included in the curriculum. 

3. While we have no settled policy in the matter of changes of topic, 
in general we try to present topics that are somewhat outside the class- 
room subjects. We have tried to make these meetings as broadening as 
possible, and we try therefore to obtain outside speakers of eminence 
who can discuss some topic of importance and interest to engineers. 

4, The conduct of all such meetings is entirely by the students, or at 
least as far as possible by the students. On the other hand, these 
organizations are not likely to live and be active unless some members 
of the faculty take an active interest in them, and keep them alive. 
This is necessarily true because of the very shifting personnel of the 
student body. A long experience with student organizations has im- 
pressed this idea upon me, namely, that no student organization is 
likely to survive and be a vital influence in the life of the University 
that is not fostered in some way by members of the faculty. 

5. We have had a number of representatives of commercial firms 
speak before our Student Branch meetings with great success. Last 
year, for instance, the Chief Engineer of the McIntosh & Seymour Com- 
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pany, builders of very high grade Deisel engines, gave one of the most 
interesting and impressive talks that we have ever had. Tonight Mr. 
Hirshfeld, of the Detroit Edison Company, and a former teacher in the 
College, is to address the branch. Hirshfeld visits us once every year 
and always presents something interesting and inspiring. 

I wish to say also that I heartily approve of the effort that you are 
making to codify the practices in the several Student Branches. Any- 
thing that will throw light on the ways and means of keeping these 
organizations alive and active, will be gratefully received by the 
undersigned. With kindest regards, I am, 

Yours very truly, 
Dexter S. KIMBALL, 
Cornell University. 


April 14, 1920. 

Replying to your communication of the 7th, I beg to give you the 
following information concerning the method used for conducting the 
activities of the student branches of engineering societies at the Kansas 
State Agricultural College: 

1. No classes are scheduled after 4 o’clock on every Thursday, and 
the time from 4 P.M. to 5 or 5:30 P.M. is devoted every week to regular 
meetings of student engineering societies. Ordinarily three of the 
meetings every month are devoted to the specialized societies correspond- 
ing with the various curricula. The fourth Thursday of every month 
is devoted to a general seminar at which time all the engineering stu- 
dents meet together for a discussion of problems of general interest. 
In scheduling the weekly seminars, all sophomore, junior, and senior 
students meet in groups in accordance with the several curricula. The 
engineering freshmen meet in a separate group. 

2. Our experience indicates that best results are produced if the meet- 
ings of the engineering societies are made a part of the regular schedule, 
and if attendance is compulsory. 

3. The practice at the Kansas State Agricultural College is to devote 
the time given to meetings of student engineering societies to the dis- 
cussion of subjects outside of those regularly scheduled in the curriculum. 

4, The meetings are conducted entirely by the students. Assistance 
is given by members of the engineering faculty in connection with the 
preparation of the program. 

5. Our practice has been to have at least one outside speaker every 
month. With the kindest personal regards. 

Yours very truly, 
A. A. POTTER, 
Dean, Division of Engineering, 
Kansas State Agricultural College. 
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April 15, 1920. 

In reply to your letter of April 7th, I will endeavor to give you some 
idea of the manner in which we conduct our Student Branch. 

The Faculty of the College of Engineering at the University of Cin- 
cinnati is convinced that the value of a club hour is sufficient to justify 
its place on the schedule. The Student Branch of the A. S. M. E., is 
scheduled for one hour per week at 11:30 A.M., and every student 
registered in the Department of Mechanical Engineering is supposed 
to attend these meetings. We also aim to have from three to five 
evening meetings per semester. 

The students in Mechanical Engineering take the codperative course 
and work in about forty manufacturing concerns in Cincinnati and 
vicinity. They come in contact with many important and interesting 
pieces of engineering work, and there is no difficulty in getting material 
for our student meetings. This offers an exceptional opportunity to 
have topical discussions on such subjects as methods of reclamation 
and salvage used by various shops. Such topical meetings are an- 
nounced in advance, and each student learns what he can regarding the 
method used in the shop in which he is employed, and is prepared not 
only to appreciate the importance of the subject, but to also contribute’ 
to the discussion. One advantage of this plan is that it gives a large 
number of students an opportunity to enter into the discussion. The 
following is a partial list of subjects discussed at the 11:30 A.M. 
meetings of the A. S. M. E. Student Branch: 

Oil reclamation as practiced in a machine shop. 

System of a machine shop planning department. 

Topical discussions on reclamation and salvage as practiced in different 
shops. 

Deflection tests of a milling machine. 

The heat treatment of iron and steel. 

Time setting. 

Motor car repairs and testing. 

Testing centrifugal pumps. 

Construction and testing of air compressors and pumps. 

Gas producer plants. 

These talks were based upon the student’s practical experience which 
he gained on his codperative job. 

The evening meetings are used to bring both sections of codperative 
students together, and to have a member of the A. S. M. E, address them 
on general topics relating to the industries and business. At the last 
meeting, Mr. E. A. Muller read a paper on the development of the 
machine tool industry in Cincinnati. Mr. George W. Galbraith has been 
present at practically every evening meeting for years, and his brief 
discussions and remarks at such meetings have no doubt been a great 
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inspiration to the students. Other members who have taken an active 
interest in the student section, and who frequently attend the meet- 
ings are: 

F, E. CARDULLO, 

A. J. BAKER, 

M. RIESNER, 

E. W. VINNEDGE, 

E. F. DuBRwL, 

Jas. B, STaNwoop. 

The presence of mature men at these meetings is undoubtedly a great 
inspiration to the students. The main idea is to have a minimum 
amount of formality, and a maximum amount of inspiration. 

I wish to make the following specific answers to the questions men- 
tioned in your letter: 

1. Engineering Colleges should encourage regular meetings of the 
Student Engineering Societies. 

2. Club hours should be a part of the schedule. 

3. Topic should be outside of class room subjects. Such is the prac- 
tice at the University of Cincinnati. 

4, Meetings should be conducted entirely by the students. A copy of 
the minutes of the meetings should be filed with the Honorary Chairman. 

5. All evening meetings are addressed by representatives of com- 
mercial firms. 

The hour devoted to the Student Branch is designated on the schedule 
as the ‘‘club hour,’’ and is the same for all five classes, namely, the 
Freshman, Sophomore, Pre-Junior, Junior and Senior. The attendance 
is not compulsory; neither is it exactly voluntary to those students who 
ignore it. I have gotten the names of those who are habitually absent, 
and explained the importance of their attendance, and we have a very 
good attendance. It is up to the student officers to make the club worth 
attending. 

One of the annual events at the University is the Student A. S. M. E. 
Dance, which is one of the important social activities of the University. 

It is extremely important that the proper students are elected to office. 
There might, at times, be a tendency for fraternities to elect certain 
men for office, simply because they happen to be members of some par- 
ticular fraternity, as they frequently do in selecting class officers. In 
the codperative course, the Chairman is in one section, and the Vice- 
Chairman in the other. It will be seen that it is almost necessary to 
duplicate the student officers, in order to have one for each section. We 
also have a rule requiring the officers to be distributed among the 
classes. There is a considerable list of committees which places respon- 
sibility on a large number of the student body. Every student registered 
in the Department of Mechanical Engineering is looked upon as a stu- 
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dent member of the A. S. M. E. We encourage the Seniors to become 
Junior Members upon graduation. Last year every Mechanical and 
one Electrical graduate entered the A. S. M. E. as a Junior Member, 
and I think we will have at least one hundred per cent. enrollment in 
the Society by our present Senior class. 
With my very best personal regards, I remain, 
Very truly yours, 
A. LEWIS JENKINS, 
Professor of Mechanical Engineering, 
University of Cincinnati. 


April 19, 1920. 

In answer to your communication of April 8th, my own opinion in 
regard to these questions is as follows: 

1. I believe that the engineering colleges should encourage regular 
meetings in their student engineering societies at least once a month. 

2. I believe that the students should be allowed time out of their 
regular lesson periods for attending such meetings: 

3. I think the topics taken up at these meetings should be topics of 
general interest, and as far as possible, these meetings should serve to 
broaden the student’s viewpoint and bring him in contact with the 
wider view of the engineering field. In conducting assemblies for stu- 
dents I have often introduced speakers on subjects entirely outside of 
engineering, even going so far as to have professors of music, philosophy, 
and medicine talk to the engineering students. 

4, I believe such meetings should be conducted as much as possible 
by students, the students calling in from time to time, professors and 
men outside of the institution to present papers before their Branch. 
I think the chairman in charge should only exercise a guiding hand and 
should leave the students as free as possible to conduct the meetings in 
their own way. / 

5. A few meetings conducted by commercial concerns are oftentimes 
beneficial, and some excellent matter is presented. I believe, on the 
other hand, that it is very easy to overdo this character of meeting. It 
has always been my thought that the Student Branch meetings should 
largely be conducted for students and the papers presented should be 
largely those presented by students, so that the engineering student may 
be encouraged to walk upon his feet and to study subjects outside of 
the subjects of the classroom during his engineering education. 

One of the conspicuous deficiencies of most engineers is their lack of 
ability to express themselves on their feet before an audience. Public 
speaking should be encouraged for engineers, particularly in these Branch 
meetings where the young man has the very best opportunity to develop 
the ability to speak. 
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I will try if possible to write something on this subject after my 
return from my Southern trip. 
With best regards, I remain, Very truly yours, 
JOHN R. ALLEN, 
Director, 
U. 8S. Bureau of Mines. 


April 13th, 1920. 

I have time only to answer your letter somewhat briefly altho’ my 
interest, as you know, is not measured by the length of my reply. What 
I say here might well be supplemented by the report prepared by the 
Stanford Student Branch, which I had the pleasure of presenting at the 
May meeting of our A. S. M. E, Committee. 

Answering your questions in their order: 

1. Yes, encourage not require. 

2. Neither. The matter should be left entirely in the hands of the 
Student Branch free from all official academic control or assumption of 
authority or responsibility. 

The affairs of the Student Branch should constitute an independent 
student activity, through conducting which by themselves they may gain 
the benefit of the growth that comes from the responsible direction of 
the organization, the planning of its activities, programs, etc. 

There should be no academic ‘‘credit’’ given. 

3. It is, practically. 

4, See answer to 2. Professor should act in advisory capacity solely, 
and preferably only when their advice is sought. 

‘*Outsiders’’ should be completely barred, particularly those whose 
aim is propaganda of one kind or another. Specifically I refer to the 
activities of the National Industrial Conference Board. 

The parent organization of the Student Branch should not interfere in 
the conduct of its affairs. 

5. Our students make it quite a common practice to invite bona fide 
representatives of commercial firms to address them. 

As indicated above, I do not at all like the idea of meetings under 
academic control at definite hours, and think the best way of getting rid 
of the misrepresenting term ‘‘seminar’’ used to designate these would 
be to do away with such control and use the term ‘‘ meetings.’’ 

I am heartily at one with you in desiring that all men who are going 
into our profession should have a fine, broad education—fitted to the 
conditions of the present day—and to that end am particularly desirous 
that they be not trained in a habit of thought which the very techno- 
logical system in which they are to function has rendered obsolete. 

Sincerely yours, 
Gumo H. Marx, 
Leland Stanford Jr. University. 
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April 10, 1920. 

At the Rensselaer Polytechnic Institute the student branches of the 
American Institute of Electrical Engineers and the American Society 
of Mechanical Engineers have meetings once a month during the scho- 
lastic year. The Civil Engineering students have established an asso- 
ciation of their own. They also meet once a month. These meetings 
are held in the evening and generally last about two hours. All three 
of the organizations generally have at each meeting an engineer of more 
or less eminence from outside the Institute who reads a paper or de- 
livers a lecture which is afterwards discussed. 

I do not believe that hours given to such meetings should be sched- 
uled. They are not part of the regular work of the students, and at- 
tendance at these meetings is voluntary. The topics taken up at these 
meetings are generally entirely outside of class-room subjects. Naturally 
they are engineering topics. Instructors who belong to national engi- 
neering organizations are naturally interested in these meetings and some 
of them are always in attendance. We never have made any requests 
for commercial firms to send representatives to these meetings. Men 
who have been asked to read papers or to lecture at them may or may 
not have been connected with commercial firms. 

PALMER C. RICKETTS, President, 
Rensselaer Polytechnic Institute. 


June 18, 1920. 

I beg to tender my sincere apologies for having failed to return the 
answers to your questionnaire in regard to seminar activities at my in- 
stitution. In cleaning up my desk I found that I had failed to make 
the return requested and I hasten to do so now in the hope that the 
material my add to the completeness of your study of the situation. 

1. I certainly favor and encourage meetings of student engineering 
societies and branches of engineering societies. 

2. I favor having the hours for such meetings added to the scheduled 
hours of the curriculum. 

3. There is much to be said in favor of making attendance upon such 
meetings compulsory inasmuch as it seems particularly difficult to bring 
the students to a full realization of the importance and benefit of such 
meetings, nevertheless I believe the attendance should be voluntary 
rather than compulsory with every effort exerted to get the men 
interested. 

4, Undue multiplication of extra-curricula activities ought to be 
minimized in my opinion. There are so many subjects that might be 
taken up outside of class activities that the danger lies in attempting 
too much with the result that little or no valuable work would be 
actually accomplished. It seems to me that such outside material as 
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seems highly essential ought to be incorporated in the society meetings 
rather than attempting the larger program of compulsory weekiy at- 
tendance upon those special topics. 

5. I favor a combination of student initiative and faculty advisory 
attitude in connection with such meetings, working toward a maximum 
of student control. 

6. I favor a reasonable amount of codperation from commercial and 
industrial firms as very often their information is valuable and in- 
structive. 

7. At the University of Virginia we have a Branch of the A. I. E. E. 
which meets monthly and to whose meetings all interested are invited. 
We have also a local honorary engineering society which meets regularly 
but whose meetings are not open and consequently the material pre- 
sented is confined to members who are chosen from the upper fourth 
of third and fourth year men. 

I believe that these meetings serve a most useful purpose and my 
chief regret is that such a small number of men usually attend. 

I have always felt that the National Societies might contribute very 
usefully to Engineering Schools by means of various specialized articles 
in the society journals and I believe the tendency is continually toward 
such helpful attitudes. 

Very sincerely yours, 
Water SHELDON RODMAN, 
Professor of Electrical Engineering, 
University of Virginia. 


DISCUSSION. 


My conception of the purpose of student societies and my 
personal experience with their functionings constrain me to 
dissent from the proposition that a single, all-embracing 
organization is desirable in our engineering colleges. If the 
object of student societies were mainly that of hearing ad- 
dresses, I should heartily favor their amalgamation ; but I am 
very sure that this benefit constitutes only a subordinate por- 
tion of the field of service that such a society offers, to the 
engineering student, when it it properly organized. A stu- 
dent society, instead of being constituted mainly for the pur- 
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pose of giving its members the opportunity to passively learn 
what they may from addresses, etc., may and should serve to 
supplement the courses of instruction in a much broader and 
more effective way by particularly encouraging their initiative, 
judgment, and realization of personal responsibility for their 
own preparation for their profession. A few illustrations 
will render this conception more definite. 

One important part of the experiences of an undergraduate 
should be his personal coordinating of the classroom training 
with practical engineering work. This is difficult to accom- 
plish. In a few schools of engineering it is done by establish- 
ing alternating short periods of school and shop. In a 
majority, the only recourse is for the student to engage in 
engineering work during his summer vacation. It is not easy, 
generally, to induce undergraduates to diligently adopt this 
system; but when the student society itself systematically 
arranges the programs of a portion of its meetings to hear 
reports from its own members on their summer’s work, and 
then to discuss and criticize them, there results an apprecia- 
tion of the value and importance of utilizing all their avail- 
able time (in this way), that is very real because it is evolved 
from their own growing perception of its indispensability. 

Another need is that students should have training in 
speaking, so that they may present their conclusions and con- 
victions convincingly. I believe that this, also, requires the 
student’s own recognition of its importance in order that he 
may really and substantially profit from such discipline ; and, 
in many engineering schools, argumentation has no place in 
the curriculum. In addition to the incitement toward this 
object by the procedure outlined in the last paragraph, the 
setting apart (periodically) of other meetings of the student 
society to hear and discuss reports, made by designated 
members upon selected articles in engineering periodicals, 
will give additional opportunity for this kind of training. 

A third need, which requires all the encouragement pos- 
sible, is that students should grow to realize the importance 
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of constant contact with publications ‘‘in order to secure a 
large fund of facts with which to reason effectively,’’ etc. 
The plan mentioned in the last paragraph greatly aids in 
developing this habit. 

These three examples illustrate a few of the ways in which 
untrammeled student societies do definitely supplement the 
class work of the schools in a very advantageous way. The 
essential feature of it all is that its vitality and effectiveness 
depends upon the student’s own progressive discernment of 
his needs and the consequent encouragement of individual 
resourcefulness to supply those needs. This fundamental ad- 
vantage is taken from him unless a majority of the meetings 
are of such a nature that he is given the opportunity to 
develop his own powers, largely by his own efforts, in sub- 
jects in which he has some definite knowledge and personal 
interest. Certainly the present aspect of engineering edu- 
cation displays more opportunity for giving the student in- 
formation from above than it does in encouraging the very 
significant function of self-discipline. 

If student societies ought to have the chance to develop 
along the lines indicated, I am convinced that they must be 
differentiated among the various branches of civil, electrical, 
mechanical, mining, chemical engineering, ete. Otherwise his 
interests and enthusiasm will be dissipated over so broad a 
field that they will become so very tenuous that comparative 
impotence will result. If mature men have proved, by ex- 
perience, the wisdom of having both national and local engi- 
neering societies divided among the principal branches, how 
much greater is the need of a similar differentiation for stu- 
dent societies whose members are yet immature in experience 
as well as in all those qualities that are essential to prevent 
‘‘breadth’’ degenerating into superficiality or dilettanteism. 

I greatly hope that our society will adopt a plan favoring 
student societies in each of the principal branches of engi- 
neering; with provision for joint meetings, at intervals, to 
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hear addresses and for other purposes where concerted action 
is desirable. This character of organization would be similar 
to that of our national societies, having their individual activi- 
ties, with ‘‘engineering council’’ (or the Federated American 
Engineering Societies, as now proposed) to represent those 
interests that are common to all. 

J. L. Van Ornnum. 


WASHINGTON UNIVERSITY. 
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AUTOMOBILE ENGINEERING. 


BY R, 8. KING, 


Head of Experimental Engineering Education, Georgia School of 
Technology. 


As there seems to be a growing demand for a better class of 
men in the automobile field a committee was appointed by the 
Council of the Georgia School of Technology to investigate the 
advisability of offering a course in Automobile Engineering. 
A summary of the results of this committee’s work follows. 
The term Automotive Engineering was taken to mean the 
entire field of engineering embraced in automobile, tractor, 
motor boat and aéronautic work. A course sufficiently broad 
to cover all of these would be too long and only superficial. 
While ‘‘ Automotive’’ is a good high-sounding name it would 
be misleading as a name for an engineering course. For this 
reason the consideration of a course devoted to automobile 
engineering was considered. 

Investigation was carried along two different lines—a study 
of what was offered at other schools and to get the opinion of 
practical engineers as to what should be offered in such a 
course and also to determine whether a degree should be 
offered in automobile engineering. 

An investigation of the course offered by the leading tech- 
nical schools revealed the fact that none of them offered a 
course leading to a degree in Automobile or Automotive Engi- 
neering. A large percentage of the schools offered a course in 
automobile engineering either as an elective or as a substitute 
in the mechanical engineering course in place of steam engi- 
neering courses. 

A number of letters were addressed to the leading engineers 
in the automobile industry and with one exception they all 
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recommended that no degree should be offered in automobile 
engineering but that substitute work be offered in the mechan- 
ical engineering course. 

Suggestions were asked as to the most desirable courses that 
could be offered in a course and which would be of the most 
value to a young man entering the automobile field. The an- 
swers to this question were surprisingly uniform. 

Every engineer, without exception, emphasized the thorough 
grounding in the fundamentals. One of these engineers said 
‘‘much more can be done to improve the results obtained in 
the ordinary engineering schools by providing the right sort 
of problems and emphasizing in the proper way the applica- 
tion of the principles involved in the fundamental courses of 
mathematics, physics and mechanics than can be done with 
special so-called advanced courses which the student is poorly 
prepared to digest.’’ (Mr. J. H. Hunt, of the Dayton Engi- 
neering Laboratories.) Another writer says: ‘‘In the writer’s 
opinion the course should include all the usual mechanical 
engineering studies with special training in mathematics, phys- 
ies and strength of materials. As a matter of fact, the man 
who has had a thorough training in mechanical engineering is 
just as acceptable to us when starting in our factory or draft- 
ing room as one who has given special attention to automobile 
work. The time given to a college engineering course is so 
short that in our opinion nearly all the time should be given 
to studies bearing on the general subject.’’ (Mr. D. T. Ran- 
dall, of the Lincoln Motor Company.) 

Aside from the stressing of fundamental subjects the follow- 
ing subjects received frequent mention: chemistry, physical 
chemistry, chemistry of the combustion of fuels, metallurgy 
and the heat treatment of steels, thermodynamics, experimental 
engineering laboratory and design. Most engineers suggested 
the spending of the summer vacation in the factory. 

The value of the importance of drawing-board design of 
some automobile vehicle complete was frequently mentioned. 
Only by being forced to make up his mind definitely as to ar- 
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rangement, material, and dimensions of every individual part 
does the student graduate from the haze of amateurism to the 
clear mastery of the trained engineering mind. 

The following course suggested by Prof. William T. Ma- 
gruder, of Ohio State University, embodies many good fea- 
tures if a special course is to be offered in this branch of engi- 
neering : 6 hours English, 6 hours engineering economics, to be 
followed in the senior year by 4 hours of business law, cost ac- 
counting and the like, and by 3 hours of production engineer- 
ing and 3 hours of contracts and specifications, 20 hours of 
mathematics, 12-15 hours of drawing, descriptive geometry 
and elementary machine design, 4—5 hours of mechanism, 8-10 
hours of chemistry, 8-10 hours of physics, 2 hours of electric 
ignition, 14-16 hours of shop work, including modern methods, 
electric welding and the like, 10 hours of analytical mechanics, 
5 hours of metallurgy and heat treatment of steel alloys, in- 
cluding fuel calorimetry, 2 hours of metallography, 3-5 hours 
of general steam power plant work, 5 hours of general M. E. 
laboratory, 2 hours of materials, 2 hours of materials labora- 
tory, 5-7 hours of E. E. classroom and laboratory, 2 hours 
general course in gas engines, 5 hours automotive engineering, 
5 hours automotive design, 5-7 hours automotive laboratory 
(these last three on gas engine and chassis). One summer to 
be spent in engineering college shops, the two other summers 
should be spent in automobile works in actual production and 
testing. 

The committee appointed by the Council recommended the 
following items: 

1. That no course in automobile engineering be offered at 
this time leading to a special degree. 

2. That certain courses be made optional with steam engi- 
neering courses now offered in the mechanical engineering 
course. 

3. That these options be distributed as follows: 

(a) Automobile design two afternoons per week for two 
terms. 
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(b) A thorough advanced course in thermodynamics and 
the combustion of fuels. 

(c) A course in gas engine theory. 

(d) One additional afternoon in the experimental engineer- 
ing laboratory for one term. 

(e) A course in ignition and storage batteries. 

(f) A thorough course in metallurgy and the heat treatment 
of steel and steel alloys. 
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MENTALICS, THE SCIENCE OF MEMORY AND 
UNDERSTANDING. 


BY E. R. KNAPP, 


Professor of Descriptive Geometry and Mechanical Drawing, Stevens 
Institute of Technology. 


The two principal faculties which make education possible 
are the memory and the understanding. These work through 
impressions made upon the mind, practically all of which are 
identified through mental concepts having properties that can 
be visualized. 

It would seem that the memory preserves impressions made 
upon the mind by a sort of photographie action, the per- 
manency of the impression being dependent upon the in- 
tensity and duration of its making. From this it follows, 
that anyone may have a good memory who will observe the 
conditions that enable it to work effectively. Those who seem 
to have been endowed with good memories have probably 
developed them unconsciously by their mental habits. 

Since no structure can be erected if the material disappears 
as fast as it is placed, one’s education will be directly propor- 
tional to the strength of his memory, other things being equal. 
The importance of special memory culture being a positive 
basic part of a general curriculum would seem to be apparent, 
but such a curriculum is rare if it exists at all. The student 
who does not show results commensurate with his efforts is 
told that he does not know how to study and recommended to 
read some authority on ‘‘How to Study.’’ 

Is not this day of efficiency, the time to recognize the obli- 
gation resting upon those engaged in education, to show the 
student how to use his memory? There is reason to believe 
that results would justify provision for a chair of mentalics 
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in every educational institution, part of the duties of which 
should be to not only provide an efficient course in general 
memory culture, but also adapt such culture to the various 
subjects of the curriculum. It is, however, with the other 
faculty referred to, that of understanding, that this article is 
more particularly concerned. 

’ Understanding, like memory, depends upon mental con- 
cepts. That there is a purely abstract thought, that is, one 
completely independent of material relations that can be seen, 
is doubtful. Affection, for instance, can only be conceived 
through its revealing by acts evidencing a trustful and sacri- 
ficing spirit. It follows, then, that clearness of thinking 
depends upon clearness of mental concepts, and that clearness 
of understanding depends upon the clearness of mental con- 
cepts evolved in conformity with descriptions. 

Mental concepts are entirely involuntary in that they ap- 
pear before the mind’s eye in response to some reminder, sug- 
gestion, or sequence. They may be prevented from coming, 
or ignored if they come, but they cannot be forced to appear. 
Mental concepts then are of three kinds: those that reproduce 
things seen previously with the physical eye; those evolved 
in accordance with a description; and those that come in 
sequence spontaneously as the mind continues to study or 
explore the concepts as they come in an effort to get a desired 
one. 

The first of these is the common: property of all minds 
though the duration of impressions varies greatly ; the second, 
is the common property of all minds in so far as familiar 
things is concerned, but with relation to unfamiliar things, 
only done very laboriously and to a very limited extent by 
the majority; the third, is as uncommon as the individuals 
who are competent to meet unexpected and unfamiliar 
emergencies successfully and develop or devise efficient ways 
of doing things. 

A peculiar fact with regard to the understanding is, that 
those who have well-developed powers of visualization, or 
what the writer has descriptively called Mental Construction, 
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seem to credit themselves with being more favorably endowed 
than the other fellow and seem to think of him as being 
limited as the start in the possibilities of life’s attainments. 
The truth of the matter however is, that the one has been 
fortunate in that from early childhood he has so used his 
powers of visualization as to develop them, while the other, 
through difference in inclination, has used other mental fac- 
ulties and almost if not entirely lost his powers of visualiza- 
tion through disuse. This tremendous handicap is experi- 
enced by the energetic industrious student as well as by the 
indifferent one regardless of home advantages. 

As the result of twenty years effort and observation, though 
under rather discouraging circumstances, I confidently assert 
that this handicap is not due to deficient mental endowment, 
but to lack of development which may be almost if not 
entirely corrected by a proper course in mentalics of from 
two to four years duration carried on with the other studies 
of the curriculum. It would be better, however, not to wait 
until the deficiency becomes apparent in the college course 
where success depends upon a clear understanding, but rather 
begin the proper training in the senior if not in the junior 
high school. The writer believes that as a tendency to weak 
physical condition due to unfortunate heredity can be largely 
if not entirely overcome by proper physical training, so also a 
tendency to mental deficiency can be overcome by proper 
mental training. 

The natural attitude of an efficient instructor, that he de- 
velops the understanding, is misdirected if used as an argu- 
ment against the proposed course. As a fact, to just the 
extent that he must develop the understanding, to just that 
extent is his own course compromised during the development. 
It must be apparent, that the student who cannot conceive 
of the shapes and relations described to him, cannot under- 
stand the discussions and conclusions and therefore, must 
learn by rote if at all. This is what really happens in the 
majority of cases with difficult subjects. 

The writer has had opportunities to test the value of such 
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mental training and the result has always been the same. At 
one time, one half of a class was given this special training 
for two consecutive years while the other was not. The 
faculty members were not aware of this fact, but were unani- 
mously very decided as to the difference of the two sections 
in their ability to understand the work of the various depart- 
ments. At another time it was necessary to discontinue this 
special work, and the same difference in ability to understand, 
between the last class to receive it and the next class, was 
again very decidedly commented upon by the faculty members 
who, in this case also, were not aware of the change. 

Unfortunately, the difference in understanding was not 
recognized as being due to any difference in mental training, 
except by a leading member of the faculty who afterwards 
left to accept a very attractive engineering position and later 
became a president of the American Society of Mechanical 
Engineers. This was probably due to each instructor nat- 
urally feeling that the class that understood, did so because 
the subject was efficiently presented, and that the class that 
was slow by comparison, was so because the average intelli- 
gence of that class was lower than usual. 

The natural conclusion would seem to be, that if it is pos- 
sible to improve the student’s understanding in so marked a 
manner by a special course in mentalics, it should be done. 
The subject matter of all the courses would then not be com- 
promised through more or less unsuccessful efforts to make 
the student see the necessary shapes and relations, which too 
commonly results in his doing his work mechanically because 
of inability to understand. 

The most difficult if not the most important mental action 
is that of reasoning or mentally picking one’s way through 
mental concepts from given conditions to desired results. It 
should be understood that the process of thinking out ways 
of doing things is purely one of chance discovery, and success 
depends upon the ability of the mind to hold concepts before 
it while at the same time they are studied or mentally ex- 
plored. As this is done other concepts will come unbidden 


146 











MENTALICS, 


through sequence and the probability of success is increased 
by the distinctness of the concepts and the thoroughness with 
which the mind is able to explore them. 

The ability to do this is dependent upon development alone, 
in exactly the same way that physical achievement is depend- 
ent upon physical development. One can no more force him- 
self to thing out the solution of a given problem than he can 
foree himself to find something that he is seeking. And he 
can no more force himself to hold before his mind’s eye a con- 
ception beyond his mental strength, than he can force him- 
self to perform a physical feat beyond his physical strength. 
It is interesting to note that exceptional physical prowess, 
brute strength excepted, is due in large measure to the ability 
to mentally perform deliberately every step of the proposed 
effort in such a way as to assure success and then attempt its 
repetition physically. 

Probably the most interesting incident in the wriier’s ex- 
perience, was in connection with his instruction to a freshman 
class taking up descriptive geometry for the first time. For 
twelve weeks, two hours per week, the instruction was carried 
on by means of class room discussions with the asking and 
answering of questions, in connection with the thinking out 
of solutions of original problems. During this time, no 
models, textbooks, illustrations, nor visible representations of 
any kind were used in any way. All the exercises were 
written, including the analyses and descriptions of the com- 
plete constructions on the two planes of projection. In four 
additional periods the students were shown how lines described 
as being on two mutually perpendicular planes, could be 
drawn on one plane which represented either of the two as 
desired. No problems whatever were solved graphically how- 
ever. 

An examination was given at the end of the fourteen weeks 
semester, consisting of ten problems, six of which were 
originals. The ground covered consisted of a complete course 
in point, line, and plane problems. The problems were given 
graphically and the solutions were required to be done graph- 
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ically: no credit whatever was given for any written matter. 

The best statement on the result was made by a professor 
of descriptive geometry who had taught the subject for 
eighteen years and was strongly opposed to the method used. 
After examining the questions and examination books he 
stated, with not a little emphasis, that the result was im- 
possible with the method said to be used: that some instruc- 
tion in the graphical solution of problems must have been 
given. As the writer conducted the entire work of instruc- 
tion himself, of course there could have been no mistake in 
this respect. In addition, as the students expected to be 
examined by written work the same as the preceding class, 
there was no incentive during the term for individual work in 
graphics. 

It might appear at first thought that this would be a very 
difficult way to study the subject, but the fact is to the con- 
trary, provided that. a thorough mastery of the subject and 
not a mechanical familiarity with certain specified problems 
is to be gained. For several years in his earlier experience, 
the writer covered with one half of the class, the same ground 
without any assigned or implied homework whatever, that a 
much more experienced professor did with the other half 
with an hour’s assigned homework for each class-room period. 
The examination questions were, at the writer’s suggestion, 
made up entirely by the senior professor whose comment upon 
the result was, ‘‘Whatever your method you get the results.’’ 

The writer has many times given his classes a surprising 
demonstration of their ability to fully think out the solutions 
of problems before constructing them graphically; and also 
of their ability to overcome their difficulties with the graph- 
ical constructions, by thinking them out first and then per- 
forming the graphics strictly in accordance with their own 
mental solutions. 

Upon a student stating that he understood a problem but 
could not draw it, I would tell him, without previous warn- 
ing, to stand up and face the back of the room and have an- 
other student who did not understand the problem at all, take 
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his place at the blackboard at the front of the room. The 
first student would then tell the second one what lines to draw 
on the two mutually perpendicular planes of projection, and 
the second student, understanding that the blackboard with its 
ground line was to be considered as either of the planes with 
their common intersection as required, would draw the lines 
as directed and the complete construction be performed. 

The effectiveness of the demonstration was shown by the 
exclamation of surprise by the first student when he turned 
around and saw the complicated figure that had been drawn 
blindly in accordance with his dictation. Sometimes I have 
quickly instructed the second student to take conditions 
different from those given, and the first student, without 
knowing it, would then solve the problem for conditions differ- 
ent from those he thought he was with equal facility. 

The basic principle underlying this work is, that anything 
that can be described through comparison with familiar things 
can be clearly conceived by the mind when deprived of the 
means of direct impression. It is very important however, 
that the initial exercises be very elemental, and the succeed- 
ing ones such that the student readily follows their discussion, 
though he may fail for a time to think them out for himself. 
The objective will ultimately be attained if the student makes 
a sustained and determined effort, and although he fails, feels 
when the problem is explained that he should have gotten it 
and, understanding that each persistent effort is a sure step 
toward success, determines to try harder next time. 

Except for the psychological effect on the student, it is not 
important so far as development is concerned that the student 
succeed in solving a given problem. The all-important thing 
is that he be able to see what is given and what is required, 
and makes the best effort of which he is capable to get from 
the given to the required. : 

It should be understood that it is not permitted to one gen- 
eration to solve all the problems confronting mankind. The 
best that can be done in a course in mentalies for the develop- 
ment of the visualizing power, is to obtain that mental devel- 
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opment which gives the greatest probability of the successful 
discovery of the desired solution of the given original prob- 
lem. This objective should not be confused with the storing 
of the mind with facts and acquainting it with methods. It 
is the resourcefulness which enables the informed man to 
make use of his knowledge in overcoming difficulties. 

Too iong have our educators considered excellence in certain 
mental qualifications as natural endowments, rather than as 
accidental developments due to conscious or unconscious 
praiseworthy habits of thinking, and concentrated their efforts 
upon trying to do the impossible: cover a great amount of 
ground understandingly without first providing for such 
mental training as would enable the average student to under- 
stand what the instructor is talking about rather than take it 
for granted and memorize. 

Modern efficiency would seem to dictate the proper course 
to be, to plan primarily to develop the student’s mind and 
secondarily, to store it with knowledge. This would require 
that every effort be made to ascertain the best possible methods 
of developing the memory and understanding, and then that 
all courses be so conducted as to accord with these methods. 

The writer believes that the time is not far distant when 
the possibilities of developing the understanding of the 
average student by special courses in mentalics will be gen- 
erally appreciated and such courses be incorporated in all 
curricula with a marked increase in the efficiency of our 
educational system. 
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EDITORIAL. 


President Cooley in his ‘‘Forward’’ in the September 
number proposed a definite duty for the institutional mem- 
bers. It would undoubtedly add materially to the influence 
of this Society if the representation of the institutional 
membership was composed largely of presidents, deans and 
other executive officers of the various institutions. These 
representatives would then act upon administrative questions, 
many of which are common to all institutions. The work of 
the Society heretofore has not dealt as extensively with ad- 
ministrative problems as it might, due very naturally to the 
composition of its membership which is made up largely of 
non-administrative teachers. I believe that this would add . 
materially to the standing and influence of the Society. It 
would at least be well if we could try at Yale, under the di- 
rection of President Cooley, a meeting of presidents and 
deans as institutional representatives. It would be advisable 
to have this matter discussed by the membership of the So- 
ciety at large and to determine if the membership as a whole 
is interested. No organization, however, within the Society 
should be created which will decrease in any way the free 
discussion of the fundamental educational problems with 
which this Society has always been interested. 

It is surely a distinct compliment to note the number of 
societies which have been developed in the past few years 
based fundamentally upon the organization and work of this 
Society. A number of these have added to their influence in 
the colleges and universities by having a representative num- 
ber of administrative officers present at all meetings. In fact 
it has become the duty of administrative officers to attend the 
meetings of these societies. The Editor believes that a dis- 
cussion of this subject should be presented in the BULLETIN. 


151 











DISCUSSION OF PRESIDENT GREENE’S ADDRESS. 


I have read Professor Greene’s address in the September 
number with a great deal of interest. His central point seems 
to be the parallelism of defects in high-school and college 
training. Both attempt too much and consequently neither 
accomplish well certain things which are important. 

The essential problem is therefore one of condensation and 
elimination with concentration on what is left. Personally I 
think languages other than English should be omitted from 
the college curriculum. Good translations are now available 
of important technical articles with very little delay after their 
original appearance. I do not favor Professor Green’s pro- 
posal to depend on the high school for physics and chemistry. 
The necessary mathematcical basis is lacking. I concur with 
his view that manual training in the high school is of little or 
no direct value in the college. I would go farther and main- 
tain that the same training in the college is of little or no 
value to the graduate of the college. Much greater value would 
arise from a more comprehensive study of manufacturing 
processes with emphasis on underlying principles. 

Everyone who thinks of engineering education at all empha- 
sizes the importance of fundamentals and most discussion 
argues for less specialization. It seems to me that one of two 
steps—perhaps both—must be taken to relieve the situation. 
The first step would be to establish a discrimination of funce- 
tion as between schools. Here in New York there are four or 
five colleges of engineering, each including departments in 
mechanical, electrical and civil engineering, etc. Some of 
these departments are very small. Small size is so much of 
a detriment commercially that it makes for inefficiency edu- 
eationally. If the five schools would separate their functions, 
one taking mechanical engineering, another electrical engineer- 
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ing, ete., their faculties would be greatly strengthened and 
their work greatly improved. 

The alternative step for relief is to teach not mechanical, 
electrical or civil engineering, but engineering. Then to para- 
phrase Professor Greene’s remarks, the graduate of any col- 
lege could enter any field regardless of the course he has taken. 
Civil engineering or mechanical engineering graduates are 
already found as suitable for telephone and telegraph work as 
men from the electrical course. Industries would not ask for 
men prepared for their own special activities but would ask 
for men trained to think. This proposal may seem revolution- 
ary. It can be applied gradually. The work of freshmen 
years is now often common to all courses. That of sopho- 
more years is so in some cases. The program can readily be 
extended. 

An engineer as well as any one else, perhaps more than most 
people, needs cultural education. He should get it by adding, 
where they have not already been added, subjects like history 
of industrial development and practical econmiecs, to the stand- 
ard type of curriculum. I am firmly convinced, however, that 
there is a cultural value in the study of many of the subjects 
peculiar to engineering, such as thermodynamics, and the mat- 
ter of bringing out these cultural values is simply a question 
of the proper kind of teaching. 

W. D. Ennis, 
Vice-President, 
Technical Advisory Corporation. 
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Municipal University of Akron.—Professor M. B. Robin- 
son, of the department of mechanical engineering, resigned 
to become dean of the engineering college in Evansville Col- 
lege, Evansville, Indiana. 

Mr. R. W. Rogers, of the Bethlehem Steel Company, form- 
erly of Ohio State University, and Mr. H. F. Gauss, of the 
Illinois Stoker Company, formerly of Washington University, 
have been appointed assistant professors of mechanical en- 
gineering. 

Mr. J. T. Walther, of the University of Michigan, was ap- 
pointed assistant professor of electrical engineering to 
succeed Mr. J. W. March. 

Mr. T. L. MeJoynt, of the University of Cincinnati, has 
been made head of the department of codrdination, in full 
charge of the shop work of the students. 


State University of Iowa.—Mr. Floyd A. Nagler, B.S., 
M.S., Ph.D., lately with Robert E. Horton, has joined our 
faculty as assistant professor of mechanics and hydraulics in 
place of Mr. R. J. Roark who resigned to accept a position in 
the University of Wisconsin. Mr. Nagler will have immediate 
charge of the work in the new hydraulic laboratory. 

Mr. Merritt L. Fox, M.E., Cornell University, heretofore a 
practicing civil and mechanical engineer in Cedar Rapids, 
has accepted an assistant professorship in descriptive 
geometry and drawing. 

Mr. F. P. Shone, formerly with us in the department of 
descriptive geometry and drawing, last year with the Uni- 
versity of Toledo, has returned as assistant professor in de- 
scriptive geometry and drawing. 

We have added two practical men to our shop force in the 
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persons of Joseph Kusick, a practical molder for many years 
in California; and a Mr. Karl H. Ekstrand, for many years 
a practical pattern maker in Rock Island. 

The College opens with the largest attendance it has ever 
had except during the S. A. T. C. period, having about a 
twelve per cent. increase over last year, but with a slightly 
smaller freshman class. 

Professor Sherman M. Woodward, head of the department 
of mechanics and hydraulics, returns to us on full time after 
having spent part of his time for several years as the principal 
consulting hydraulic engineer with the Miami Conservancy 
District. 

Professor John H. Dunlap has been promoted to full pro- 
fessorship of hydraulics and sanitary engineering. 

For the purpose of developing ability to make technical 
reports and to speak and think while standing in public, at- 
tendance is to be required hereafter of juniors and seniors 
at meetings of the newly organized engineering society, which 
meets three times a month as sections of civil, mechanical, 
electrical and chemical engineering students and once a month 
as a whole. 


University of Nebraska.—The curriculum of the various 
engineering groups as offered by the college of engineering, 
University of Nebraska, have been the object of extended 
study and considerable revision during the past year. As a 
result of this deliberation school is opening this fall with 
new outlines as authorized last spring and much interest is 
evidenced in the new courses. 

Realizing the need for commercially trained engineers, an 
attempt was made to formulate a four-year commercial engi- 
neering group. In this we were unsuccessful because we be- 
lieved that the introduction of a worth-while quantity of 
commercial subjects into a four-year engineering curriculum 
would displace so large a quantity of the latter that the com- 
bination would be neither the one nor the other. We found it 
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advisable, therefore, to formulate a fifth year for men who 
have previously taken one of our engineering degrees. This 
additional year calls for courses in business organization, 
marketing, business law, (requirements); cost accounting, 
corporation finance, salesmanship, money and banking, rail- 
way transportation, labor problems (electives) ; at least one 
quarter of the time devoted to advanced engineering sub- 
jects. The degree of B.Sc. in commercial engineering is given. 

The freshman year of the civil engineering group contains 
for the first time a course known as ‘‘Engineering Construc- 
tion,’’ the object of which is to familiarize the new student 
with the common details of practical construction work. It 
is expected that the instruction will relate to the construction 
of roads and sewers, excavation, the building of forms and 
mixing of concrete, the erection of minor structures, the build- 
ing of foundations, the operation and care of a construction 
plant with its various machinery and equipment. 

All freshman engineers will attend a new course of lectures 
occurring once a week throughout the year under the caption 
‘‘orientation.’’ As the title indicates, the lectures are de- 
signed to assist the student toward an appreciation of the 
broad meaning of engineering and to furnish him with a basis 
upon which he will choose his line of work. 

The department of mechanical engineering is developing a 
group of courses relative to the metallurgy of iron and of 
non-ferrous metals, general metallography, factory processes, 
factory engineering and management. 

During the past two years the college of engineering has 
given the Army Intelligence Tests to all engineering fresh- 
men. This year the freshmen of all colleges in the university 
are taking the Thorndyke Intelligence Tests. The results of 
these tests will not influence entrance or standing of the stu- 
dents but will be used as a study looking toward the evalua- 
tion of such examinations. These studies will probably con- 
tinue for a period of years. They are being made under the 
direction of Dr. Winifred Hyde, professor of psychology. 
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The University of Nebraska has been commissioned by the 
State Legislature to establish a school of irrigation engineer- 
ing to be located in the heart of the irrigated district in west- 
ern Nebraska. The site chosen is just outside the city limits 
of Scottsbluff. It constitutes a 90-acre tract well chosen for 
its adaptability to the purpose for which it is intended. 

According to present plans, the work to be undertaken at 
the Scottsbluff Irrigation School will be in the field of minor 
construction, operation and maintenance of the engineering 
structures necessary in irrigation projects, the flow of water, 
its measurement and application to fields. Crop production 
will be incidental only. The first building to be erected is a 
small stucco, frame building with class rooms, laboratories 
and offices. Field laboratories may be housed temporarily in 
shacks. 

Mr. Thomas H. McCarthy, recently with the California 
State Land Settlement Board, has been appointed superin- 
tendent of the school and is now on the grounds to organize 
and develop plans. It is expected that the building will be 
ready for occupancy about the middle of November, and 
school work will be initiated as soon thereafter as is practi- 
cable. 

O. V. P. Stout, chairman of the civil engineering depart- 
ment and dean of the college of engineering, severed his con- 
nections with the University of Nebraska at the close of the 
last school year. His service there has extended over a period 
of twenty-nine years, beginning almost immediately after his 
graduation from the university. He enters private practice 
as president and general manager of the General Farming 
Corporation, with headquarters in Lincoln, Nebr. His suc- 
cessor as dean is O. J. Ferguson, professor of electrical engi- 
neering. 

Faculty changes include the following appointments: J. D. 
Parsons, instructor in agricultural engineering; E. W. Carl- 
ton, instructor in applied mechanics; Professor Clark E. 
Mickey becomes chairman of the civil engineering depart- 
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Laboratory Manuel of Testing Materials. By Wiliam 
Kenprick Hauu, C.E., Ph.D., anp H. H. Scorrevp, M.E. 
Second Edition. 178 pages. 5x7%4. McGraw-Hill Book 
Co. 

A manual of instruction in testing laboratory methods. 
Contains outlines of procedure for 68 experiments in the test- 
ing of Iron, Steel, Cement, and Road Materials under stress 
together with definition of the terms necessary to the under- 
standing of the action. Methods of adjusting test specimens 
in machines and diagramatic sketches of testing machines and 
auxiliary apparatus makes the volume of particular value to 
the student. The outlines of the various experiments are 
clearly written in such detail as to relieve the instructor en- 
tirely from the necessity of explaining the mechanical pro- 
cedure to the student, at the same time being broad enough 
to apply to the laboratory the equipment of practically any 
well equipped institution. 

The ground covered by the experiments is sufficiently ex- 
tended so as to cover the technique of all forms of commercial 
testing as well as to give the student a knowledge of practi- 
cally all the materials of construction. An appendix giving 
the physical characteristics of the various constructions ma- 
terials, specifications covering their use, and methods of 
preparing test specimens is included. 

W. L. M. 


Mineralogy. By Epwarp Henry Kraus, Ph.D., Soe.D., anp 
WatrTer Frep Hunt, Ph.D. First Edition. 561 pages. 
6x9. McGraw-Hill Book Co. 

A combined textbook in crystallography and descriptive 
mineralogy. The portion devoted to crystallography has 
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been vitalized by the addition to the conventional line draw- 
ings of crystal usually found in such works of original 
photographs of crystal models and national crystal in a very 
considerable number. 

Numerous photographs and biographical sketches of 
prominent mineralogists inserted throughout furnish a very 
desirable background. The work includes a complete discus- 
sion of the various forms of crystals exhibited by minerals 
illustrate by models and also by natural crystals as well as 
today of the various physical, chemical, and optical properties 
involving the use of the polarized microscope and the blow- 
pipe. The portion of the work devoted to descriptive min- 
eralogy describes the crystalograph, chemical and physical 
properties, occurrences, and uses of 150 of the most common 
minerals while approximately seventy pages are devoted to 
determinative tables for the one hundred and fifty minerals 
described. A chapter on gems and precious stones and the 
bearing of mineralogy on modern civilization is also included. 

The work is very complete containing as it does matter 
usually found in several textbooks and is the result of long 
experience in teaching the subject to beginning students. The 
very numerous photographs are sharp and clearcut while the 
type is large and easily readable, matters not to be overlooked 
in a volume of this character. 

L. W. M. 











